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UNCLASSIFIED
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, ARMY
APPROPRIATION LANGUAGE

For expenses necessary for basic and applied scientific research, development, test and evaluation, including maintenance, rehabilitation, lease,
and operation of facilities and equipment, $12,396,895,000.00 to remain available for obligation until September 30, 2021.

OCO for Direct War Costs ($182,624,000.00): Direct War costs are those combat or direct combat support costs that will not continue to be
expended once combat operations end at major contingency locations.

OCO for Enduring Requirements ($21,500,000.00): OCO for Enduring Requirements are enduring in-theater and in-CONUS costs that will likely
remain after combat operations cease, and have previously been funded in OCO.

COST STATEMENT

The following Justification Books were prepared at a cost of $366,803: Aircraft (ACFT), Missiles (MSLS), Weapons & Tracked Combat Vehicles
(WTCV), Ammunition (AMMO), Other Procurement Army (OPA) 1 — Tactical & Support Vehicles, Other Procurement Army (OPA) 2 —
Communications & Electronics, Other Procurement Army (OPA) 3 & 4 - Other Support Equipment & Spares, Research, Development, Test and
Evaluation (RDTE) for: Budget Activity 1, Budget Activity 2, Budget Activity 3, Budget Activity 4, Budget Activity 5A, Budget Activity 5B,
Budget Activity 6, and Budget Activity 7.




UNCLASSIFIED
FY 2020 RDT&E, ARMY PROGRAM ELEMENT DESCRIPTIVE SUMMARIES
Introduction and Explanation of Contents

1. General. The purpose of this document is to provide summary information concerning the Research, Development, Test and Evaluation,
Army program. The descriptive summaries are comprised of R-2 (Army RDT&E Budget Item Justification — program element level), R-2A (Army
RDT&E Budget Item Justification — project level), R-3 (Army RDT&E Cost Analysis), R-4 (Schedule Profile Detail) and R-5 (Termination
Liability Funding for MDAPs) Exhibits, which provide narrative information on all RDT&E program elements and projects through FY 2020.

2. Relationship of the FY 2020 Budget Submitted to Congress to the FY 2019 Budget Submitted to Congress. This paragraph

provides a list of program elements/projects that are major new starts, restructures, developmental transitions, and terminated programs.
Explanations for these changes can be found in the narrative sections of the Program Element R-2A Exhibits.

New Start Programs:

| Budget Activity | OSDPE / Project Project Title
02 0602145A / BJ9 Autonomous Mobility Tech
02 0602145A / BK2 Virtual Prototyping Technology
02 0602145A / BK3 Next Gen Intelligent Fire Control (NG-IFC) Tech
02 0602145A / BK5 Adv Direct In-Direct Armament Sys (ADIDAS) Tech
03 0603002A / MM7 Enabling Med Cap to Support Dispersed OPS Adv Tech
04 0603619A / BU5S Standoff VVolcano Obstacle (SAVO) Adv Tech
04 0603639A / EU3 .50 Caliber All-Purpose Tactical Cartridge (APTC)
04 0603774A / VT8 SOLDIER PRECISION TARGETING DEVICES - ADV DEV
04 0603827A / CF2 Integrated Soldier Systems Prototyping (SL CFT)
04 0604021A / AW7 Electronic Warfare Technology Maturation (MIP)
04 0604115A / AX8 Adv Leth and Accuracy Sys for Med Calber (ALAS-MC)
04 0604115A / AX9 Adv Mobility Experimental Prototype Adv Tech
04 0604115A/ AY1 MUM-T Platform Enabler
04 0604115A / AY?2 Army Operational Fires
04 0604115A/ AY3 Strategic Long Range Cannon
04 0604182A / HX1 Land-Based Hypersonic Missile




04 0604403A / FM3 Future Interceptor
04 0604541A/BT1 Interoperability
04 0604541A/ BT2 Command Post Mobility/Survivability
04 0604541A/ BT3 Common Operating Environment (COE)
04 0604541A / BT4 Network Technology Maturation Initiatives (NTMI)
04 0604541A / BT5 Integrated Tactical Network/Enterprise Network
04 0604644A | MR1 Mobile Medium Range Missile
05 0604601A / CF3 Integrated Soldier Systems (SL CFT)
05 0604802A / EP2 Shoulder-Launched Munitions
05 0604827A | FK4 Soldier Borne Sensor (SBS)
05 0604854A / HB6 Mobile Howitzer
05 0605041A/ CY5 CYBER Situational Understanding
05 0605625A / CF6 Next Generation Combat Vehicle (NGCV)
07 0205778A | EG2 GMLRS Alternative Warheads
07 0607145A / FD5 Apache Product Improvement
07 1203142A / FI8 Protected Anti-JAM Tactical SATCOM

Program Element/Project Restructures:
Budget
Activity Old OSDPE / Praject: Title New OSDPE / Project
01 0601101A/ 91A: ILIR-AMC 0601102A / AAl
01 0601101A/F16: ILIR-SMDC 0601102A / AA2
01 0601102A / 305: ATR Research 0601102A / AA9
01 0601102A / 31B: Infrared Optics Rsch 0601102A / AA8
01 0601102A / 52C: Mapping & Remote Sens 0601102A / AB2
01 0601102A / 53A: Battlefield Env & Sig 0601102A / AA7
01 0601102A / 74A: Human Engineering 0601102A / AA4
01 0601102A / 74F: Pers Perf & Training 0601102A / AA4




0601102A / ET®6:

BASIC RESCH IN CLINICAL &

01 REHABILITATIVE MED 0601102A / AB1
01 0601102A / F20: Adv Propulsion Rsch 0601102A / AA6
01 0601102A / F22: Rsch In Veh Mobility 0601102A / AA6
01 0601102A / H42: Materials & Mechanics 0601102A / AA7
01 0601102A / H43: Research In Ballistics 0601102A / AA7
01 0601102A / H44: Adv Sensors Research 0601102A / AA5, AA7, & AA8
01 0601102A / H45: Air Mobility 0601102A / AA6
01 0601102A / HA7: Applied Physics Rsch 0601102A / AA9
01 0601102A / H48: Battlespace Info & Comm Rsc 0601102A / AA9
01 0601102A / H52: Equip For The Soldier 0601102A / AA8
01 0601102A / H57: Single Investigator Basic Research 0601102A / AA3
01 0601102A / H66: Adv Structures Rsch 0601102A / AA6
01 0601102A / H67: Environmental Research 0601102A / AA7
01 0601102A / S13: Sci BS/Med Rsh Inf Dis 0601102A / AB1
01 0601102A / S14: Sci BS/Cbt Cas Care Rs 0601102A / AB1
01 0601102A / S15: Sci BS/Army Op Med Rsh 0601102A / AB1
01 0601102A / T22: Soil & Rock Mech 0601102A / AB2
01 0601102A / T23: Basic Res Mil Const 0601102A / AB2
01 0601102A / T24: Signature Physics And Terrain State Basic Research 0601102A / AB2
01 0601102A / T25: Environmental Science Basic Research 0601102A / AB2
01 0601102A / T63: Robotics Autonomy, Manipulation, & Portability Rsh | 0601102A / AA6
01 0601102A / T64: Sci BS/System Biology And Network Science 0601102A / AB1
01 0601102A / VR9: Surface Science Research 0601102A / AA7
01 0601103A / D55: University Research Initiative 0601103A / AB3
01 0601104A / EA6: Cyber Collaborative Research Alliance 0601104A / AB7
01 0601104A / F17: Neuroergonomics Collaborative Technology Alliance | 0601104A / AB7
01 0601104A / FF5: Distributed Collaborative Intelligent Systems CTA 0601104A / AB7
01 0601104A / FF7: Internet of Battlefield Things CTA 0601104A / AB7
01 0601104A / HO4: HBCU/MI Programs 0601104A / AB4




01 0601104A / HO5: Institute For Collaborative Biotechnologies 0601104A / AB7 & AB4
01 0601104A / H59: International Tech Centers 0601104A / AC6
01 0601104A / H73: Automotive Research Center (ARC) 0601104A / AB4
01 0601104A /J08: Institute For Creative Technologies (ICT) 0601104A / AB4
01 0601104A /J12: Institute For Soldier Nanotechnology (ISN) 0601104A / AB4
01 0601104A /J14: Army Educational Outreach Program 0601104A / AB8
01 0601104A / J15: Network Sciences ITA 0601104A / AB7
01 0601104A /J17: Vertical Lift Research Center Of Excellence 0601104A / AB4
01 0601104A / VS2: Multi-Scale Materials Modeling Centers 0601104A / AB7
01 0601104A / VS3: Center For Quantum Science Research 0601104A / AB7
02 0602105A / H84: Materials 0602141A / AH8, 0602143A / AZ5 & BE6, 0602145A / Bl4
02 0602105A / XW4: Manufacturing Science 0602144A/BL1
0602145A / BI2, 0602146A / AP5 & AR1, 0602148A / ALS,
02 0602120A / H16: S31 Technology 0602150A / AD5
02 0602120A / TS1: Tactical Space Research 0602146A / AO5
02 0602120A / TS2: Robotics Technology 0602145A / BF8
02 0602211A/ 47A: AERON & ACFT Wopns Tech 0602148A / AJ6, A4, AJ8, AM2, Al7, AK2, AL2, Al5, AJ2, AK1
02 0602211A / 47B: Veh Prop & Struct Tech 0602148A / AK9, AL5, Al9, AL4
02 0602270A / 906: Tactical Electronic Warfare Applied Research 0602146A / AN7, AO2, 0602148A / AK2
02 0602270A / CYB: Applied Offensive Cyber 0602146A / AQ3
0602147A | AF8, AF3, AG2, AE7, AG1, AGY9, AF9, AF5, AH2,
02 0602303A / 214: Missile Technology AF6, AF7, 0602148A / AK4, 0602150A / AD3, AD7
02 0602307A / 042: High Energy Laser Technology 0602150A / AC9
02 0602308A / C90: Advanced Distributed Simulation 0602143A / BC3, BES, 0602145A / BF6
02 0602308A / D02: Modeling & Simulation For Training And Design 0602143A / BES8
02 0602601A / C05: Armor Applied Research 0602145A / BG6, BH9
02 0602601A / H77: National Automotive Center 0602145A / BJ3, BI9
02 0602601A / H91: Ground Vehicle Technology 0602145A / BF1, BF3, BF6, BH7, BH5
0602141A / AH5, AH6, AH7, 0602143A / AY6, 0602145A / BG6,
02 0602618A / H80: Survivability And Lethality Technology 0602147A | AH4

02

0602622A / 552: Smoke/Novel Effect Mun

0602144A / BL2, 0602145A / BG8
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02 0602623A / H21: Jt Svc Sa Prog (JSSAP) 0602143A/ AY6
02 0602624A / H18: Weapons & Munitions Technologies 0602147A | AG6, AG4, BN4, 0602148A / AK6
02 0602624A / H28: Warheads/Energetics Technologies 0602145A / AH9, 0602147A | AG8, AG6, 0602148A / AK2
02 0602705A / EM8: High Power And Energy Component Technology 0602145A / BH7, 0602146A / AP4, AO2, 0602150A / AD2
02 0602705A / H11: Tactical And Component Power Technology 0602143A / BD8, 0602148A / AM4
02 0602705A / H94: Elec & Electronic Dev 0602144A / BL1, 0602146A / AV9, AO4, AV5, 0602148A / AK2
02 0602709A / H95: Night Vision And Electro-Optic Technology 0602143A / BD1, 0602145A / BH2, BF9, BJ2, 0602148A / AK2
02 0602712A / H24: Countermine Tech 0602143A / BD1, 0602144A / BL4, 0602145A / BJ7
02 0602712A / H35: Camouflage & Counter-Recon Tech 0602145A/ BI2
02 0602716A / H70: Human Fact Eng Sys Dev 0602143A/ AY6, BB7, BC3, BE8, 0602145A / BF6
02 0602720A / 048: Ind Oper Poll Ctrl Tec 0602144A | BK7
02 0602720A / 835: Mil Med Environ Crit 0602146A / AR5
02 0602720A / 896: Base Fac Environ Qual 0602146A / AR5
02 0602782A / 779: Command, Control And Platform Electronics Tech 0602146A / AV6, AW1, AQ9, AW3, AW5
02 0602782A / CY2: Applied Defensive Cyber 0602146A / AP1, AO8
0602143A / AN1, 0602146A / AP7, AM6, AN3, AM8, AN5, AO2,
02 0602782A / H92: Communications Technology AN9
02 0602783A / Y10: Computer/Info Sci Tech 0602146A / AP3
02 0602784A / 855: Topographical, Image Intel & Space 0602146A / AU5, AU3, AT7, AT9
02 0602784A / H71: Meteorological Research For Battle Command 0602146A | AV7
0602144A / BL7, BL9, 0602145A / BF1, BG2, 0602146A / AR9,
02 0602784A / T40: Mob/Wpns Eff Tech AT2, 0602150A / AE2
02 0602784A / T41: Mil Facilities Eng Tec 0602144A | BK7
02 0602784A | TA2: Terrestrial Science Applied Research 0602146A | AT7
02 0602784A / T45: Energy Tec Apl Mil Fac 0602144A | BK7
02 0602786A / H98: Clothing & Equipm Tech 0602143A/ AZ2, AZ9, BB4, BB5, BB9, BC2, BC6, BD6
02 0602786A / H99: Joint Service Combat Feeding Technology 0602143A / BE3
02 0602786A / XW5: Small Unit Expeditionary Maneuver Technology 0602143A / BE1, BE3, BR9
02 0602787A / 869: Warfighter Health Prot & Perf Stnds 0602787A | MK4
02 0602787A / 870: Dod Med Def Ag Inf Dis 0602787A | MM8
02 0602787A / 874: Cht Casualty Care Tech 0602787A | MM4
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02 0602787A / ET4: Appl Resch in Clinical and Rehabilitative Medicine 0602787A / MN1
02 0602787A | XV5: Medical Capabilities to Support Dispersed Ops 0602787A | MM6
03 0603001A / 242: Airdrop Equipment 0603118A / BE5
03 0603001A / C0O7: Joint Service Combat Feeding Tech Demo 0603118A / BE2
03 0603001A / FF6: Individual Protection 0603118A/ AY9, AZ6, AZ8, BB3
03 0603001A / J50: Future Warrior Technology Integration 0603118A / BB6, BC1, BC4, BD7, BD9, BB8
03 0603001A / XW6: Small Unit Expeditionary Maneuver 0603118A / BE5
03 0603002A / 810: Ind Base Id Vacc&Drug 0603002A / MN8, MM9, MQO9
03 0603002A / 840: Combat Injury Mgmt 0603002A / MO4, MN3, MO7, MN5, MM5, MO2
03 0603002A / MM3: Warfighter Medical Protection & Performance 0603002A / MN6, MO8, MN9, MO3, MN7, MG4
03 0603003A / 313: Adv Rotarywing Veh Tech 0603465A / Al4, Al6, AJ3, AJ5, AJ9, AK3, AKS8, AL6 ALY, & AM3
03 0603003A / 436: Rotarywing MEP Integ 0603465A / AL1
03 0603003A / 447: ACFT Demo Engines 0603465A / Al8 & AJl
0603118A / AY7, 0603462A / BF5, BG5, BI1, BK4, BK6, 0603464A
03 0603004A / 232: Advanced Lethality & Survivability Demo / AE6, AG3, AG5, AG7, 0603465A / AK7
03 0603004A / L96: High Energy Laser Technology Demo 0603466A / AD1
03 0603004A / L97: Smoke And Obscurants Advanced Technology 0603119A / BL3, 0603462A / BG7, BG9
03 0603005A / 221: Combat Veh Survivablty 0603462A / BG7, BH1, BI1, BI5
03 0603005A / 441: Combat Vehicle Mobilty 0603119A / BK9, 0603462A / BF7, BG4, BH6, BI8, BJ1, BJ6
03 0603005A / 497: Combat Vehicle Electro 0603462A / BH8
03 0603005A / 515: Robotic Ground Systems 0603462A / BF2, BF4, BK1
03 0603006A / 592: Space Application Tech 0603463A / AO6
03 0603015A / S29: Modeling & Simulation - Adv Tech Dev 0603118A / BC8, BE9
03 0603015A / S31: Modeling And Simulation Infrastructure Technology | 0603118A / BC4, BC8, BE9
03 0603125A / DF5: Agile Integration & Demonstration 0602145A / BH5, Bl4
03 0603125A / DW4: Energy Technologies (Congressional Adds (CAs)) 0602145A / BH5, Bl4
03 0603270A / CY 3: Offensive Cyber Operations Mirror Adv Tech 0603463A / AQ4
03 0603270A / K15: Advanced Comm Ecm Demo 0603463A / AN8, AO7, AO3, AO1
03 0603270A / K16: Non-Commo Ecm Tech Dem 0603465A / AK3, 0603462A / BG7, 0603463A / AO1
03 0603313A / 206: Missile Simulation 0603464A | AF4

Viii




03

0603313A / 263: Future Msl Tech Integr(FMTI)

0603464A / AE8, AE9, AH3, BS3, 0603462A / BG7

03 0603313A / 704: Advanced Missile Demo 0603466A / AC8 & AD4, 0603465A / AK5
03 0603606A / 608: Countermine & Bar Dev 0603118A / BC9, 0603462A / BJ8
03 0603606A / 683: Area Denial Sensors 0603462A / BG1
03 0603607A / 627: Jt Svc Sa Prog (JSSAP) 0603118A / AY5
03 0603710A / K70: Night Vision Adv Tech 0603118A / BC9, 0603462A / B13, BG1, 0603463A / AQ5
03 0603710A / K86: Night Vision, Abn Sys 0603465A / AK3, AL6, AL7
03 0603728A / 002: Environmental Compliance Technology 0603119A / BK8
03 0603728A / 03E: Environmental Restoration Technology 0603119A / BM1, 0603463A / AR4, ARG
0603119A / BL6, BL8, BM1, 0603462A / BG3, 0603463A / AS9,
03 0603734A / T08: Combat Eng Systems AUS6, AU4, ATS8, AT3, AU1, 0603466A / AE3
03 0603772A / 101: Tactical Command and Control 0603462A / BH3, 0603463A / AW2, AW4, AR2, AV8
03 0603772A / 243: Sensors And Signals Processing 0603466A / AD6
03 0603794A / EL4: Tactical Comms and Networking Technology Int 0603463A / AP6, AP8, AM7, AP9, AN4, AN6, AO3, AQ1, AO1
03 0603794A / EL5: Secure Tactical Information Integration 0603463A / AP2, AO9
04 0603774A / VT7: Soldier Maneuver Sensors - Adv Dev 0603774A / BQ5
04 0604120A / ED5: Assured Positioning, Navigation and Timing (PNT) 1206120A / FJ8
04 0604120A / EH8: DISMOUNTED 1206120A / FJ9
04 0604120A / EH9: PSEUDOLITES 1206120A / FK1
04 0604120A / EJ2: MOUNTED 1206120A / FK2
04 0604120A / EJ3: ANTI-JAM ANTENNA 1206120A / FK3
04 0604319A / DU3: IFPC2 0605052A / EY7
05 0604710A / L67: Soldier Night Vision Devices 0604710A / BQ6
05 0604798A / FG7: Emerging Technology Initiatives 0605054A / FI3
05 0605013A / 738: AcgBiz 0605013A/FL9
05 0605053A / FB8: Soldier Borne Sensor (SBS) 0604827A | FK4
06 0604256A / 976: Army Threat Sim (ATS) 0604759A / FF1
07 0205402A / EF2: Integrated Base Defense 0604785A / DS4




Program Terminations:

Budget Activity | OSDPE / Project | OSDPE Title / Project Title

01 0601103A / V72 University Research Initiatives / Minerva

01 0601104A / HO9 University and Industry Research Centers / Robotics CTA

01 0601104A / H50 University and Industry Research Centers / Network Sciences Cta

02 0602105A / H7G Materials Technology / Nanomaterials Applied Research

02 0602120A / SA2 Sensors and Electronic Survivability / Biotechnology Applied Research

02 0602624A / H19 Weapons and Munitions Technology / Asymmetric & Counter Measure Technologies
02 0602705A / H17 Electronics and Electronic Devices / Flexible Display Center

02 0602720A / 895 Environmental Quality Technology / Pollution Prevention

02 0602786A / 283 Warfighter Technology / Airdrop Adv Tech

02 0602786A / VT4 Warfighter Technology / Expeditionary Mobile Base Camp Technology

03 0603001A /543 Warfighter Advanced Technology / Ammunition Logistics

03 0603001A / VTS5 Warfighter Advanced Technology / Expeditionary Mobile Base Camp Demonstration
03 0603002A / ET5 Medical Advanced Technology / Adv Tech Dev in Clinical & Rehabilitative Medicine
03 0603728A / 025 Environmental Quality Technology Demonstrations / Pollution Prevention Technology
04 0603619A / 606 Landmine Warfare and Barrier - Adv Dev / Cntrmn/Barrier Adv Dev

04 0603639A / EL8 Tank and Medium Caliber Ammunition / LIGHTWEIGHT CARTRIDGE CASE FOR SMALL CALIBER
04 0603804A / EW8 | Logistics and Engineer Equipment - Adv Dev / Armored Engineer Vehicles

04 0603804A / K39 Logistics and Engineer Equipment - Adv Dev / Field Sustainment Support Ad

04 0603804A / K41 Logistics and Engineer Equipment - Adv Dev / Water And Petroleum Distribution - Ad
04 0603804A / VR8 Logistics and Engineer Equipment - Adv Dev / Combat Service Support Systems - Ad
04 0604020A / CF1 Cross Functional Team (CFT) Advanced Development & Prototyping / CFT Advanced Development & Prototyping
04 0604115A / DS3 Technology Maturation Initiatives / Technology Maturation Initiatives

04 1206308A / FE6 Army Space Systems Integration / Army Space System Enhancement/Integration

05 0210609A / ED8 Paladin Integrated Management (PIM) / Paladin Integrated Management (PIM)

05 0604321A /B4l All Source Analysis System / CI/HUMINT Software Products (MIP)

05 0604321A/B51 All Source Analysis System / Machine - Foreign Language Translation System

05 0604601A / S62 Infantry Support Weapons / Counter-Defilade Target Engagement - SDD




05 0604601A / S70 Infantry Support Weapons / Personnel Recovery Support System (PRSS)

05 0604622A / E50 Family of Heavy Tactical Vehicles / TRAILER DEVELOPMENT

05 0604713A/EL2 Combat Feeding, Clothing, and Equipment / Army Field Feeding Equipment

05 0604741A | FG5 Air Defense Command, Control and Intelligence - Eng Dev / Counter Unmanned Aerial Systems (UAS)
05 0604768A / P01 Brilliant Anti-Armor Submunition (BAT) / MULTI - MODE SEEKER DEVELOPMENT AND TEST
05 0604780A /571 Combined Arms Tactical Trainer (CATT) Core / Close Cht Tact Trainer

05 0604780A /577 Combined Arms Tactical Trainer (CATT) Core / Gaming Technology In Support Of Army Training
05 0604780A / 585 Combined Arms Tactical Trainer (CATT) Core / Aviation Combined Arms Tactical Trainer

05 0604804A / EC9 Logistics and Engineer Equipment - Eng Dev / Contingency Basing Infrastructure

05 0604804A / HO1 Logistics and Engineer Equipment - Eng Dev / Combat Engineer Eq Ed

05 0604804A / H14 Logistics and Engineer Equipment - Eng Dev / Materials Handling Equipment - Ed

05 0604804A / VR7 Logistics and Engineer Equipment - Eng Dev / Combat Service Support Systems

05 0604818A / 334 Army Tactical Command & Control Hardware & Software / Common Software

05 0604823A / L87 Firefinder / Hypervelocity Armament System (HAS)

05 0604827A /EY3 Soldier Systems - Warrior Dem/Val / Soldier Power Generator

05 0605013A / FE9 Information Technology Development / ALTESS (P&R Forms)

05 0605029A / EQ?2 Integrated Ground Security Surveillance Response Capability (IGSSR-C) / IntegGrdSecSurvRespC(IGSSR-C)
05 0605037A / EQ6 Evidence Collection and Detainee Processing / Evidence Collection and Detainee Processing

05 0605380A / EG6 AMF Joint Tactical Radio System (JTRS) / Small Airborne Networking Radio (SANR)

06 0303260A / FA9 Defense Military Deception Initiative / Security Initiatives

06 0604759A / 986 Major T&E Investment / Major Operational Test Instrumentation

06 0604759A / FA4 Major T&E Investment / Warrior Injury Assessment Manikin (WIAMan)

06 0605803A / 720 Technical Information Activities / Tech Info Func Actv

06 0605803A/ 730 Technical Information Activities / Pers & Trng Analys Act

06 0605803A / C16 Technical Information Activities / FAST

06 0605803A / C18 Technical Information Activities /| BAST

07 0203735A / 431 Combat Vehicle Improvement Programs / M113 IMPROVEMENTS

07 0203735A / FD8 Combat Vehicle Improvement Programs / Light Armored Vehicle Improvement

07 0203740A / 484 Maneuver Control System / Maneuver Control System

07 0203801A / DT5 Missile/Air Defense Product Improvement Program / Stinger Product Improvement

Xi




07 0203802A / 788 Other Missile Product Improvement Programs / ATACMS PIP
07 0205410A / EE9 Materials Handling Equipment / Material Handling Equipment - Advance Development
07 0303140A / FF8 Information Systems Security Program / Unit Activity Monitoring (UAM)
07 0303150A / EA5 WWMCCS/Global Command and Control System / Strategic and Joint Mission Command
07 0305219A/MQ1 | MQ-1 Gray Eagle UAV / MQ-1 Gray Eagle - Army UAV (MIP)
07 0607135A / ES2 Apache Product Improvement Program / Apache Product Improvement Program
07 0607140A | ES7 Emerging Technologies from NIE / Emerging Technologies from NIE
07 0607665A / DT2 Family of Biometrics / Non-MIP Biometrics
3. Classification: This document contains no classified data Appropriately cleared individuals can obtain further information on

Classified/Special Access Programs by contacting the Department of the Army (ASA(ALT)) Special Programs Office.
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Appropriation

Research, Development, Test & Eval, Army

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of Def
FY 2020 President's
Exhibit R-1 FY 2020 Presi

ense
Budget
dent's Budget

Total Obligational Authority

(Dollars in Thous

FY 2018 FY 2019
(Base + OCO) Base Enacted

11,633,461 11,074,556

11,633, 461 11,074,556

ands)

FY 2019 FY 2019
OCO Enacted Total Enacted

300,804 11,375,160

300, 604 11,375,160

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

12 Feb 2019




Appropriation

Research, Development, Test & Eval, Army

Total Research, Development, Test

R-120PB:

FY 2020 President's Budget

& Evaluation

(Published Version),

UNCLASSIFIED

Department of Defense
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2020
OCO for
FY 2020 Direct War
FY 2020 0CO for Base and Enduring
Base Requirements Costs
12,192,771 204,124
12,192,771 204,124

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
0oco

204,124

204,124

FY 2020
Total
(Base + 0CO)

12,396,895

12,396,895

12 Feb 2019




Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDT&E Management Support

Operational Systems Development

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of Defense
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2018
(Base + 0OCO)

464,187
1,342,832
1,503,859
1,563,615
3,349,488
1,579,102
1,830,278

11,633,461

668, 082
401,118
10,369,821
118,410
654

68,222
7,154

11,633,461

as of February 12,

FY 2019

Base Enacted OCO Enacted Total Enacted

506,444
1,578,725
1,585,778
1,264,647
2,965,361
1,438,536
1,735,065

11,074,556

666,757
252,771
9,830,755

108,696

209,622

BEe)

11,074,556

UNCLASSIFIED

FY 2019

4,000

236,863

59,741

300,604

10,000
40,613

249,991

300,604

2019 at 09:49:12

FY 2019

506,444
1,578,725
1,585,778
1,268,647
3,202,224
1,438,536
1,794,806

11,375,160

676,757
293,384
10,080,746

108,696

209,622
5,955

11,375,160

12 Feb 2019
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Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDT&E Management Support

Operational Systems Development

Total Research,; Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of Defense
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2020
Base

454,980

893,990
1,099,564
2,929,355
3,549,431
1,286,625
1,978,826

12,192,771

866,366
257,681
10,659,601

59,848

342,002
7,273

12,192,771

FY 2020
0OCO for
FY 2020 Direct War
0OCO for Base and Enduring
Requirements Costs

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
oco

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

FY 2020
Total
(Base + 0OCO)

454,980

893,990
1,099,564
2,946,469
3,661,348
1,288,500
2,052,044

12,396,895

866,366
334,099
10,787,307

59,848

342,002
7,273

12,396,895

12 Feb 2019
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Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDT&E Management Support

Operational Systems Development

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FYy 2018 FY 2019 FY 2019

(Base + OCO) Base Enacted OCO Enacted Total Enacted

464,187 506,444
1,342,832 1,578,725
1,503,959 1,585,778
1,563,615 1,264,647 4,000
3,349,488 2,965,361 236,863
1,579,102 1,438,536
1,830,278 1,735,065 59,741
11,633,461 11,074,556 300,604
668,082 666,757 10,000
401,118 252,771 40,613
10,369,821 9,830,755 249,991
118,410 108,696
654
68,222 209,622
7,154 5,955
11,633,461 11,074,556 300,604

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

506,444
1,578,725
1,585,778
1,268,647
3,202,224
1,438,536
1,794,806

11,375,160

676,757
293,384
10,080,746

108,696

209,622
5,955

11,375,160

12 Feb 2019




Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDTSE Management Support

Operational Systems Development

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2020
Base

454,980

893,990
1,099,564
2,929,355
3,549,431
1,286,625
1,978,826

12,192,771

866,366
257,681
10,659,601

59,848

342,002
7,273

12,192,771

FY 2020
OoCO for
FY 2020 Direct War
0CO for Base and Enduring
Requirements Costs

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
0oco

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

FY 2020
Total
(Base + 0CO)

454,980

893,990
1,099,564
2,946,469
3,661,348
1,288,500
2,052,044

12,396,895

866,366
334,099
10,787,307

59,848

342,002
7,273

12,396,895

12 Feb 2018
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line

10

11

12

13

14

15

16

17

R-120PB: FY 2020 President's Budget

Program
Element
Number

0601101A

0601102A
0601103A

0601104A

0601121A

Basic
0602105A
0602120aA
0602122A
0602126A
06021417
0602142A
0602143A
06021442

0602145A

0602146A

0602147A

0602148A

Item Act
In-House Laboratory Independent 01
Research
Defense Research Sciences 01
University Research Initiatives 01
University and Industry Research 01
Centers
Cyber Collaborative Research 01
Alliance
Research
Materials Technology 02

Sensors and Electronic Survivability 02

TRACTOR HIP 02
TRACTOR JACK 02
Lethality Technology 02
Army Bpplied Research 02
Soldier Lethality Technology 02
Ground Technology 02
Next Generation Combat Vehicle 02
Technology

Network C3I Technology 02
.ong Range Precision Fires 02
Technology

Future Verticle Lift Technology 02

(Published Version),

FY 2018
(Base + OCO)

11,783

274,098
74,349

103,957

464,187
73,136
83,581

8,627

as of February 12,

FY 2019

315,660
65,202

114,003

506, 444
83,586
80,849

8,674

400

UNCLASSIFIED

FY 2019

2019 at 09:49:12

FY 2019

Base Enacted O0OCO Enacted Total Enacted

315,660
65,202

114,003

506,444
83,586
80,849

8,674

400

12 Feb 2019




Appropriation: 2040A Research, Development,

Line
No

10

11

12

13

14

15

16

17

R-120PB: FY 2020 President's Budget

Program
Element
Number

0601101R

0601102A
06011032

06011042

06011212

Basic
0602105A
0602120A
0602122A
0602126A
0602141A
0602142A
0602143A
0602144A

06021452

0602146A

0602147A

06021482

Item Act

In-House Laboratory Independent
Research

Defense Research Sciences
University Research Initiatives

University and Industry Research
Centers

Cyber Collaborative Research
Alliance

Research

Materials Technology

Sensors and Electronic Survivability
TRACTOR HIP

TRACTOR JACK

Lethality Technology

Army Applied Research

Soldier Lethality Technology

Ground Technology

Next Generation Combat Vehicle
Technology

Network C3I Technology

Long Range Precision Fires
Technology

Future Verticle Lift Technology

01

01

01

01

01

02

02

02

02

02

02

02

02

02

02

02

02

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Test & Eval, Army

FY 2020
OCO for
Direct War FY 2020
and Enduring Total
Costs oCO

FY 2020
OCO for Base
Réquirements

FY 2020
Base

297,976
65,858

86,164

454,980

26,961
25,319
115,274
35,199

219,047

114,516

74,327

93,601

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0OCO)

297,976
65,858

86,164

454,980

26,961
25,319
115,274
35,199

219,047

114,516

74,327

93,601

oo wn

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element
No Number Item

FY 2018 FY 2019 FY 2019

Act (Base + OCO) Base Enacted OCO Enacted Total Enacted

18 0602150A Air and Missile Defense Technology 02

19 0602211A Aviation Technology 02 72,170 81,805
20 0602213A C3I Applied Cyber 02
21 0602270A Electronic Warfare Technology 02 33,683 25,558
22 0602303A Missile Technology 02 52,858 91, 647
23 0602307~ Advanced Weapons Technology 02 36,959 44,468
24 0602308A Advanced Concepts and Simulation 02 27,662 28,470
25 0602601a Combat Vehicle and Automotive 02 78,759 104,404
Technology
26 0602618A Ballistics Technology 02 83,299 85,491
27 0602622A Chemical, Smoke and Equipment 02 3,895 5,027
Defeating Technology
28 0602623A Joint Service Small Arms Program 02 6,473 12,380
29 0602624A Weapons and Munitions Technology 02 241,344 383,410
30 0602705A Electronics and Electronic Devices 02 90,613 96,760
31 0602709A Night Vision Technology 02 38,243 33,573
32 0602712a Countermine Systems 02 25,329 27,223
33 0602716A Human Factors Engineering Technology 02 23,813 24,121
34 0602720A Environmental Quality Technology 02 34,118 19,469
35 0602782A Command, Control, Communications 02 32,458 54,956
Technology
36 0602783A Computer and Scftware Technology 02 13,707 14,948

R-120PB: FY 2020 President's Budget

(Published Version), as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

81,805

25,558
91, 647
44,468
28,470

104,404

85,491

5,027

12,380
383,410
96, 760
33,573
27,223
24,121
19,469

54,956

14,948

12 Feb 2019
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Appropriation: 2040A Research, Development,

Line
No

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

S8

34

85

36

R-120PB: FY 2020 President's Budget

Program
Element
Number

06021502
0602211A
0602213A
0602270A
0602303A
06023072
0602308A

0602601A

0602618A

06026227

0602623A
0602624R
0602705A
06027092
06027122
06027162
06027202

0602782A

0602783A

Item

Air and Missile Defense Technology
Aviation Technology

C3I Applied Cyber

Electronic Warfare Technology
Missile Technology

Advanced Weapons Technology
Advanced Concepts ard Simulation

Combat Vehicle and Automotive
Technology

Ballistics Technology

Chemical, Smoke and Equipment
Defeating Technology

Joint Service Small Arms Program
Weapons and Munitions Technology
Electronics and Electronic Devices
Night Vision Technology

Countermine Systems

Human Factors Engineering Technology
Environmental Quality Technology

Commarid, Control, Communications
Technology

Computer and Software Technology

Act

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Test & Eval, Army

FY 2020
oco for
FY 2020 Direct War
FY 2020 OCO for Base and Enduring
Base Requirements Costs
50,771
18,947

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
Oco

FY 2020
Total
{Base + 0OCO)

18,947

oo w

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program S
Line Element FYy 2018 FY 2019 FY 2019 FY 2019 e
No Number Item Act (Base + 0OCO) Base Enacted OCO Enacted Total Enacted c
37 0602784A Military Engineering Technology 02 114,947 101,124 101,124 U
38 0602785A Manpower/Personnel/Training 02 19,791 21,847 21,847 U
Technology
39 0602786A Warfighter Technology 02 58,476 56,532 56,532 U
40 06027874 Medical Technology 02 88,891 92,003 92,003 U
Applied Research 1,342,832 1,578,725 1,578,725
41 0603001a Warfighter Advanced Technology 03 53,763 41,795 41,795 U
42 0603002A Medical Advanced Technology 03 103,908 101,442 101,442 U
43 06030032 Aviation Advanced Technology 03 172,545 169,411 169,411 U
44 06030042 Weapons and Munitions Advanced 03 195, 345 241,581 241,581 U
Technology
45 0603005A Combat Vehicle and Automotive 03 154,084 176,622 176,622 U
Advanced Technology
46 0603006A Space Application Advanced 03 39,277 48,985 48,985 U
Technology
47 0603007A Manpower, Personnel and Training 03 5,063 8,038 8,038 U
Advanced Technology
48 0603009A TRACTOR HIKE 03 39,302 22,631 22,631 U
49 06030152 Next Generation Training & 03 15,778 28, 650 28,650 U
Simulation Systems
50 0603117A Army Advanced Technology Development 03 8]
51 0603118A Soldier Lethality Advanced 03 U
Technology
52 060311%A Ground Advanced Technology 03 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation: 2040A Research, Development,

Line
No

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

R-120PB: FY 2020 President's Budget

Program

Element

Number Item

0602784A Military Engineering Technology

06027852 Manpower/Personnel/Training
Technology

0602786A Warfighter Technology

0602787A  Medical Technology

Applied Research

0603001A Warfighter Advanced Technology

0603002A Medical Advanced Technology

0603003A Aviation Advanced Technology

0603004A Weapons and Munitions Advanced
Technology

0603005A Combat Vehicle and Automotive
Advanced Technology

0603006A Space Application Advanced
Technology

06030072 Manpower, Personnel and Training
Advanced Technology

0603009A TRACTOR HIKE

0603015A Next Generation Training &
Simulation Systems

0603117A Army Advanced Technology Development

0603118A Soldier Lethality Advanced
Technology

0603119A Ground Advanced Technology

Act

02

02

02

02

03

03

03

03

03

03

03

03

03

03

03

03

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Test & Eval, Army

FY 2020
OoCO for
FY 2020 Direct War FY 2020
FY 2020 OCO for Base and Enduring Total
Base Requirements Costs oco
20,873
99,155
893,990
42,030
11,038
63,338
118,468
12,593

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0CO)

20,873

99,155

893,990

42,030

11,038

63,338

118,468

12,593

Qo w

12 Feb 2019
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Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

R-120PB: FY 2020 President's Budget

Program
Element
Number

0603125A

0603130A
0603131A
06032702

0603313A

0603322A
0603457A

0603461A

06034627

0603463A

0603464A

0603465A

0603466A

06036062

0603607A

0603710A

Item

Combating Terrorism -~ Technology
Development

TRACTOR NAIL
TRACTOR EGGS
Electronic Warfare Technology

Missile and Rocket Advanced
Technology

TRACTOR CAGE
C31 Cyber Advanced Development

High Performance Computing
Modernization Program

Next Generation Combat Vehicle
Advanced Technology

Network C3I Advanced Technology

Long Range Precision Fires Advanced

Technology

Future Vertical Lift Advanced
Technology

Air and Missile Defense Advanced
Technology

Landmine Warfare and Barrier
Advanced Technology

Joint Service Small Arms Program

Night Vision Advanced Technology

Act

03

03

03

03

03

03

03

03

03

03

03

03

03

03

03

03

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligaticnal Authority
(Dollars in Thousands)

FY 2018 FY 2019 FY 2019
(Base + 0OCO) Base Enacted OCO Enacted

44,088 36,757
4,880 4,896
4,326 6,041

33,249 41,458
133,433 94,561
12,323 16,845
214,100 218,098
18,473 17,097
5,628 22,799
45,617 61,313

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

4,896
6,041
41,458

94,561

16,845

218,098

17,097

22,799

61,313

12 Feb 2019




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
0OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs oco {Base + OCO) c¢
53 0603125A Combating Terrorism - Technology 03 U
Development
54 06031302 TRACTOR NAIL 03 u
55 0603131a TRACTOR EGGS 03 U
56 0603270A Electronic Warfare Technology 03 U
57 0603313A Missile and Rocket Advanced 03 U
Technology
58 0603322A TRACTOR CAGE 03 U
59 0603457A C3I Cyber Advanced Development 03 13,7695 13,769 U
60 0603461A High Performance Computing 03 184,755 184,755 U
Modernization Program
61 06034621 Next Generation Combat Vehicle 03 160,035 160,035 U
Advanced Technology
62 0603463A Network C3I Advanced Technology 03 106,899 106,899 U
63 0603464A Long Range Precision Fires Advanced 03 174,386 174,386 U
Technology
64 0603465A Future Vertical Lift Advanced 03 151, 640 151,640 U
Technology
65 0603466 Air and Missile Defense Advanced 03 60,613 60,613 U
Technology
66 0603606A Landmine Warfare and Barrier 03 U
Advanced Technology
67 0603607A Joint Service Small Arms Program 03 Is)
68 0603710A Night Vision Advanced Technology 03 ls)

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

69 0603728A

70 0603734A

71 0603772A

72 0603794A

2040A Research, Development, Test & E

Item

Environmental Quality Technology
Demonstrations

Military Engineering Advanced
Technology

Advanced Tactical Computer Science
and Sensor Technology

C3 Advanced Technology

Advanced Technology Development

73 06033052

74 0603327A

75 06036192

76 0603627A

77 06036392

78 0603645A

79 06037472

80 0603766A

81 0603774A

82 0603779A

R-120PB: FY 2020 President's Budget

Army Missle Defense Systems
Integration

Alr and Missile Defense Systems
Engineering

Landmine Warfare and Barrier - Adv
Dev

Smoke, Obscurant and Target
Defeating Sys-Adv Dev

Tank and Medium Caliber Ammunition

Armored System Modernization - Adv
Dev

Soldier Support and Survivability

Tactical Electronic Surveillance
System - Adv Dev

Night Vision Systems Advanced
Development

Environmental Quality Technology -
Dem/Val

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

val, Army

Act

03

03

03

03

04

04

04

04

04

04

04

04

04

04

(Published Version),

FY 2018
(Base + 0CO)

1,503,959

23,558

58,812

69,237

8,920

45,448

41,431

15,759

27,733

501,816

15,039

FY 2019 FY 2019

Base Enacted OCO Enacted Total Enacted

1,585,778

60,472

45,231 1,000

45,198

20,674

41,921

84,297

8,735 3,000

35,667

7,341

14,731

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

1,585,778

60,472

46,231

45,198

20,674

41,921

84,297

11,735

35,667

7,341

14,731

12 Feb 2018
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Appropriation: 2040A Research, Development, Test & Eval,
Program
Line Element
No Number Item
69 0603728A Environmental Quality Technology
Demonstrations
70 0603734A Military Engineering Advanced
Technology
71 0603772A Advanced Tactical Computer Science
and Sensor Technology
72 0603794A C3 Advanced Technology

73

74

75

76

77

78

79

80

81

82

R-120PB: FY 2020 President's Budget

Advanced Technology Development

0603305A Army Missle Defense Systems
Integration

06033274 Air and Missile Defense Systems
Engineering

0603619A Landmine Warfare and Barrier - Adv
Dev

06036272 Smoke, Obscurant and Target
Defeating Sys-Adv Dev

06036392 Tank and Medium Caliber Ammunition

0603645A Armored System Modernization - Adv
Dev

06037472 Soldier Support and Survivability

0603766A Tactical Electronic Surveillance
System - Adv Dev

0603774A Night Vision Systems Advanced
Development

06037792 Environmental Quality Technology -

Dem/Val

Act

03

03

03

03

04

04

04

04

04

04

04

04

04

04

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Army
FY 2020
OoCO for
FY 2020 Direct War FY 2020
FY 2020 0CO for Base and Enduring Total
Base Requirements Costs 0CO
1,099,564
10,987
15,148 500 500
92,915
82,146
157,656
6,514 3,000 3,000
34,890
251,011
15,132

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0CO)

1,099,564

10,987

15,648

92,915

82,146

157,656

9,514

34,890

251,011

15,132

0O o Ww

12 Feb 201
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Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

R-120PB:

Program
Element
Number

0603790A
0603801A

0603804A

0603807A

0603827A

0604017A

0604020A

0604021A

0604100A

0604113A

0604114A

0604115A

0604117A

0604118A

0604119A

0604120A

FY 2020 President's Budget

Item

NATO Research and Development
Aviation - Adv Dev

Logistics and Engineer Equipment -
Adv Dev

Medical Systems - Adv Dev

Soldier Systems - Advanced
Development

Robotics Development

Cross Functional Team (CFT)
Advanced Development & Prototyping

Electronic Warfare Technology
Maturation (MIP)

Analysis Of Alternatives

Future Tactical Unmanned Aircraft
System (FTUAS)

Lower Tier Air Missile Defense
(LTAMD) Sensor

Technology Maturation Initiatives

Maneuver - Short Range Air Defense
(M-SHORAD)

TRACTOR BEAM

Army Advanced Component Development
& Prototyping

Assured Positioning, Navigation and
Timing (PNT)

Act

04

04

04

04

04

04

04

04

04

04

04

04

04

04

04

04

(Published Version),

FY 2018
(Base + OCO)

2,485
9,653

29,619

36,279

60,774

38,051

7,307

57,437

145,618

19,201

10,400

132,810

FY 2019 FY 2019

FY 2019

Base Enacted OCO Enacted Total Enacted

39,244

31,022

74,368

9,488

9,753

12,393

89,248

95,229

79,016

52,894

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

3,682
86,180

17,230

39,244

31,022

74,368

9,488

9,753

12,3893

89,248

95,229

79,016

52,894

Qo

12 Feb 2019

=

rTage T

XXiX




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

12 Feb 2019

Appropriation: 2040A Research, Development, Test & Eval, Army
FY 2020
oCcO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs OCO (Base + OCO) c¢
83 0603730A NATO Research and Development 04 5,406 5,406 U
84 0603801A Aviation - Adv Dev 04 459,290 459,290 U
85 0603804A Logistics and Engineer Equipment - 04 6,254 1,085 1,085 7,339 U
Adv Dev
86 0603807A Medical Systems - Adv Dev 04 31,175 31,175 U
87 0603827A Soldier Systems - Advanced 04 22,113 22,113 U
Development
88 0604017A Robotics Development 04 115,222 115,222 U
83 0604020a Cross Functional Team (CFT) 04 U
Advanced Development & Prototyping
90 0604021A Electronic Warfare Technology 04 18,043 18,043 U
Maturation (MIP)
91 0604100A Analysis Of Alternatives 04 10,023 10,023 U
92 0604113A Future Tactical Unmanned Aircraft 04 40,745 40,745 U
System (FTUAS)
93 0604114n Lower Tier Air Missile Defense 04 427,772 427,772 U
(LTAMD) Sensor
94 0604115A Technology Maturation Initiatives 04 196,676 196,676 U
95 0604117a Maneuver - Short Range Air Defense 04 33,100 6,000 6,000 39,100 U
(M—-SHORAD)
96 0604118A TRACTOR BEAM 04 U
97 0604118A Army Advanced Component Development 04 115,116 4,529 4,529 119,645 U
& Prototyping
98 06041202  Assured Positioning, Navigation and 04 U
Timing (PNT)
R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R~1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element
No Number Item Act
99 0604121A Synthetic Training Environment 04
Refinement & Prototyping
100 0604182Aa Hypersonics 04

101 0604319Aa Indirect Fire Protection Capability 04
Increment 2-Intercept (IFPC2)

102 0604403Aa Future Interceptor 04

103 0604541A Unified Network Transport 04

104 0604644A Mobile Medium Range Missile 04

105 0604785A Integrated Base Defense (Budget 04
Activity 4)

106 0305251Aa Cyberspace Operations Forces and 04

Force Support

107 1206120Aa Assured Positioning, Navigation and 04
Timing (PNT)

108 1206308A Army Space Systems Integration 04

Advanced Component Development & Prototypes

109 0604201A Aircraft Avionics 05
110 0604270A Electronic Warfare Development 05
111 0604321A  All Source Analysis System 05
112 0604328A TRACTOR CAGE 05
113 0604601A Infantry Support Weapons 05
114 0604604A Medium Tactical Vehicles 05
115 0604611A JAVELIN 05

R-120PB: FY 2020 President's Budget (Published Version),

FY 2018 FY 2019

FY 2019

(Base + OCO) Base Enacted OCO Enacted

109,165 39,890
10,871 40,979
56,071 52,817

128, 640
30,121 38,307
1,563,615 1,264,647
30,812 32,253
68,935 58,627
4,774
30,252 17,050
99,145 63,793
5,798 3,699
20,252 5,616

12,000

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

40,979

52,817

128,640

1,268,647
32,253

58,627

29,050
63,793
3,699

5,616

12 Feb 2019




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2018
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
0oCo for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 0CO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs OCO (Base + 0OCO) c
99 0604121A Synthetic Training Environment 04 136,761 136,761 U
Refinement & Prototyping
100 0604182A Hypersonics 04 228,000 228,000 U
101 0604319A Indirect Fire Protection Capability 04 U
Increment 2-Intercept (IFPC2)
102 06044032 Future Interceptor 04 8,000 8,000 U
103 0604541A Unified Network Transport 04 39, 600 39,600 U
104 0604644A Mobile Medium Range Missile 04 20,000 20,000 U
105 06047852 Integrated Base Defense (Budget 04 2,000 2,000 2,000 U
Activity 4)
106 0305251A Cyberspace Operations Forces and 04 52,102 52,102 U
Force Support
107 120612024 Assured Positioning, Navigation and 04 192,562 192,562 U
Timing (PNT)
108 12063082 Army Space Systems Integration 04 104,996 104,996 U
Advanced Component Development & Prototypes 2,929,355 17,114 17,114 2,946,469
109 0604201Aa Aircraft Avionics 05 29,164 29,164 U
110 0604270aA Electronic Warfare Development 05 70,539 70,539 U
111 0604321A All Source Analysis System 05 U
112 0604328A TRACTOR CAGE 05 U
113 06046012 Infantry Support Weapons 05 106,121 106,121 U
114 06046042 Medium Tactical Vehicles 05 2,152 2,152 U
115 0604611A JAVELIN 05 17,897 17,897 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

116 0604622A
117 0604633A
118 06046422

119 0604645a

120 0604710A

121 0604713A
122 06047152
%23 0604741A
124 06047422

125 0604746A

126 0604760A
127 0604768A
128 0604780A
129 0604798A

130 0604802A

R-120PB: FY 2020 President's Budget

Item

Family of Heavy Tactical Vehicles
Air Traffic Control
Light Tactical Wheeled Vehicles

Armored Systems Modernization (ASM)
- Eng Dev

Night Vision Systems - Eng Dev

Combat Feeding, Clothing, and
Equipment

Non-System Training Devices - Eng
Dev

Air Defense Command, Control and
Intelligence - Eng Dev

Constructive Simulation Systems
Development

Automatic Test Equipment Development

Distributive Interactive
Simulations (DIS) - Eng Dev

Brilliant Anti-Armor Submunition
(BAT)

Combined Arms Tactical Trainer
(CATT) Core

Brigade Analysis, Integration and
Evaluation

Weapons and Munitions - Eng Dev

Act

05

05

05

05

05

05

05

05

05

05

05

05

05

05

05

(Published Version),

UNCLASSIFIED

Department of the Army

FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority

(Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

FY 2018 FY 2019

10,086
3,433
3,619

34,794

184,389

8,561

51,900

190,385

17,921

7,054

10,890

7,886

17,855

139,386

144,389

as of February 12,

UNCLASSIFIED

11,935
12,332
1,276

373,337

144,442

4,502

44,381

93,073

22,600

11,782

9,134

6,886

21,936

49,250

172,744

FY 2019 FY 2019
(Base + OCO) Base Enacted OCO Enacted Total Enacted

11,935
12,332
1,276

373,337

144,442

4,502

44,381

119,300 212,373

22,600

11,782

9,134

6,886

21,936

49,250

172,744

2019 at 09:49:12

12 Feb 2019
Page—A-0
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs oCoO (Base + OCO) c
116 06046222 Family of Heavy Tactical Vehicles 05 16,745 16,745 U
117 06046332 Air Traffic Control 05 6,989 6,989 U
118 0604642A Light Tactical Wheeled Vehicles 05 10,465 10,465 U
119 060406452 Armored Systems Modernization (ASM) 05 310,152 310,152 U
- Eng Dev
120 0604710aA Night Vision Systems - Eng Dev 05 181,732 181,732 U
121 0604713A Combat Feeding, Clothing, and 05 2,393 2,393 U
Equipment
122 06047152 Non-System Training Devices - Eng 05 27,412 27,412 U
Dev
123 0604741Aa Air Defense Command, Control and 05 43,502 43,502 U
Intelligence - Eng Dev
124 06047422 Constructive Simulation Systems 05 11,636 11,630 U
Development
125 0604746A Automatic Test Equipment Development 05 10,915 10,915 U
126 06047602 Distributive Interactive 05 7,801 7,801 U
Simulations (DIS) - Eng Dev
127 0604768A Brilliant Anti-Armor Submunition 05 25,000 25,000 U©
(BAT)
128 06047804 Combined Arms Tactical Trainer 05 9,241 9,241 U
(CATT) Core
129 0604798A Brigade Analysis, Integration and 05 42,634 42,634 U
Evaluation
130 0604802A Weapons and Munitions - Eng Dev 05 181,023 181,023 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:48:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program S
Line Element FY 2018 FY 2019 FY 2019 FY 2019 e
No Number Item Act (Base + 0OCO) Base Enacted OCO Enacted Total Enacted c
131 0604804A Logistics and Engineer Equipment - 05 76,030 76,388 76,388 U
Eng Dev
132 06048052 Command, Control, Communications 05 9,559 15,950 15,950 U
Systems - Eng Dev
133 0604807A Medical Materiel/Medical Biological 05 36,685 44,495 44,495 U
Defense Equipment - Eng Dev
134 06048082 Landmine Warfare/Barrier - Eng Dev 05 26,188 43,064 43,064 U
135 06048182 Army Tactical Command & Control 05 157,852 169, 607 169,607 U
Hardware & Software
136 0604820Aa Radar Development 05 31,651 39,289 39,289 U
137 0604822A General Fund Enterprise Business 05 47,575 36,810 36,810 U
System (GFEBS)
138 0604823A Firefinder 05 43,762 27,439 27,439 U
139 06048274 Soldier Systems - Warrior Dem/Val 05 15,490 10,382 10,382 U
140 0604852Aa Suite of Survivability Enhancement 05 80,187 52,839 52,839 U
Systems - EMD
141 0604854Aa Artillery Systems - EMD 05 3,892 1,779 1,779 U
142 0605013Aa Information Technology Development 05 62,613 77,686 77,686 U
143 0605018A Integrated Personnel and Pay 05 188,637 164,899 164,899 U
System-Army (IPPS-A)
144 0605028A Armored Multi-Purpose Vehicle (AMPV) 05 184,300 111,821 111,821 U
145 060502%a Integrated Ground Security 05 4,241 3,207 3,207 U
Surveillance Response Capability
(IGSSR-C)
146 0605030A Joint Tactical Network Center (JTNC) 05 15,242 15,869 15,869 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

Program
Element
Number

0604804A

0604805A

06048072

0604808A

06048182

0604820A

0604822A

06048232
06048278

0604852A

0604854A
0605013A

0605018A

0605028A

0605029A

06050302

Item Act
Logistics and Engineer Equipment - 05
Eng Dev
Command, Control, Communications 05

Systems - Eng Dev

Medical Materiel/Medical Biological 05
Defense Equipment - Eng Dev

Landmine Warfare/Barrier - Eng Dev 05

Army Tactical Command & Control 05
Hardware & Software

Radar Development 05

General Fund Enterprise Business 05

System (GFEBS)

Firefinder

05

Soldier Systems - Warrior Dem/Val 05

Suite of Survivability Enhancement 05

Systems - EMD

Artillery Systems - EMD 05

Information Technology Development 05

Integrated Personnel and Pay 05
System-Army (IPPS-A)

Armored Multi-Purpose Vehicle (BMPV) 05

Integrated Ground Security 05
Surveillance Response Capability

(IGSSR-C)

Joint Tactical Network Center (JTNC) 05

R-120PB: FY 2020 President's Budget (Published Version),

FY 2020
0CO for
FY 2020 Direct War FY 2020
FY 2020 0OCO for Base and Enduring Total
Base Requirements Costs 0oco

103,226

12,595

48,264

39,208

140,637

105,243

46,683

17,294
5,803

98,698

15,832
126,537

142,773

96,730

6,699

15,882

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0QCO)

103,226

12,585

48,264

39,208

140,637

105,243

46,683

17,294
5,803

98, 698

15,832
126,537

142,773

96,730

6,699

15,882

oo W0

12 Feb 2019
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Appropriation:

Line
No

147

148

149

150

151

152

18513

154

155

156

157

158

159

161

R-120PB: FY 2020 President's Budget

Program
Element
Number

0605031a
0605032A

0605033A

0605034A

0605035A

0605036A

0605037A

0605038A

0605041A

0605042

06050472

0605049A

0605051A

0605052A

0605053A

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

Item

Joint Tactical Network (JTN)
TRACTOR TIRE

Ground-Based Operational

Surveillance System - Expeditionary

(GBOSS-E)
Tactical Security System (TSS)

Common Infrared Countermeasures
(CIRCM)

Combating Weapons of Mass
Destruction (CWMD)

Evidence Collection and Detainee
Processing

Nuclear Biological Chemical
Reconnaissance Vehicle (NBCRV)
Sensor Suite

Defensive CYBER Tool Development

Tactical Network Radio Systems
(Low-Tier)

Contract Writing System

Missile Warning System
Modernization (MWSM)

Aircraft Survivability Development

Indirect Fire Protection Capability

Inc 2 - Block 1

Ground Robotics

Act

05

05

05

05

05

05

05

05

05

05

05

05

05

05

05

(Published Version),

FY 2018

(Base + 0CO)

46,051
118,570

20,661

3,998

97,746

6,650

206

15,481

41,441

8,845

19,574

12,480

169,752

156,361

60,530

as of February 12,

FY 2019

FY 2019

Base Enacted OCO Enacted

41,920
41,166

5,169

4,490

31,139

11,297

15,135

33,796

3,825

41,876

8,266

21,938

132,283

71,435

UNCLASSIFIED

66,760

2,670

34,933

2019 at 09:49:12

FY 2019
Total Enacted

41,920
107,926

5,169
4,490
33,809

11,297

SIS
33,786
3,825

41,876

8,266

56,871

132,283

71,435

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

148

149

150

151

152

153

154

BEGE)

156

157

158

159

160

161

Program
Element
Number

0605031A
0605032A

0605033A

0605034A

0605035A

0605036A

06050372

06050382

06050412

0605042A

06050474

0605049A

0605051A

0605052A

0605053A

Item Act
Joint Tactical Network (JTN) 05
TRACTOR TIRE 05
Ground-Based Operational 05

Surveillance System - Expeditionary
(GBOSS-E)

Tactical Security System (TSS) 05
Common Infrared Countermeasures 05
(CIRCM)

Combating Weapons of Mass 05

Destruction (CWMD)

Evidence Collection and Detainee 05
Processing
Nuclear Biological Chemical 05

Reconnaissance Vehicle (NBCRV)
Sensor Suite

Defensive CYBER Tool Development 05
Tactical Network Radio Systems 05
(Low-Tier)

Contract Writing System 05
Missile Warning System 05

Modernization (MWSM)
Aircraft Survivability Development 05

Indirect Fire Protection Capability 05
Inc 2 - Block 1

Ground Robotics 05

R-120PB: FY 2020 President's Budget (Published Version),

FY 2020
OCO for
FY 2020 Direct War FY 2020
FY 2020 OCO for Base and Enduring Total
Base Requirements Costs 0OCO
40,808
3,847
6,928
34,488 11,770 11,770
10,000
6,054
62,262
35,654
19,682
1,539
64,557 77,420 77,420
243,228
41,308

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0OCO)

40,808

3,847

6,928

46,258

10,000

6,054

62,262

35, 654

19,682

/559

141,977

243,228

41,308

Qo w

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040R Research, Development, Test & Eval, Army

Program S
Line Element FY 2018 FY 2019 FY 2019 FY 2018 e
No Number Item Act (Base + OCO) Base Enacted OCO Enacted Total Enacted c
162 0605054A Emerging Technology Initiatives 05 42,813 42,813 U
163 06052032 Army System Development & 05 U
Demonstration
164 0605380Aa AMF Joint Tactical Radio System 05 18,639 15,964 15,964 U
(JTRS)
165 0605450A Joint Air-to-Ground Missile (JAGM) 05 28,539 11,758 11,758 U
166 0605457a Army Integrated Air and Missile 05 339,051 322,263 322,263 U
Defense (AIAMD)
167 06056254 Manned Ground Vehicle 05 U
168 0605766A National Capabilities Integration 05 9,382 12,340 12,340 U
(MIP)
169 0605812A Joint Light Tactical Vehicle (JLTV) 05 22,530 U

Engineering and Manufacturing
Development Ph

170 0605830A  Aviation Ground Support Equipment 05 6,653 7,703 7,703 U
171 0210609A Paladin Integrated Management (PIM) 05 5,868 U
172 03030322  TROJAN - RH12 05 5,631 4,521 1,200 5,721 U
173 03032672 Auctioned Spectrum Relocation Fund 05 15,885 U
174 0304270Aa Electronic Warfare Development 05 14,616 8,922 8,922 U
175 1205117A  Tractor Bears 05 17,928 23,170 23,170 U
System Development & Demonstration ;:;;;:;;;- ;:;;;:;;1- ";;;:;;;“ ;:;6;:;;;‘
176 0604256A Threat Simulator Development 06 31,401 47,322 47,322 U
177 0604258A Target Systems Development 06 i3,467 32,120 32,120 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

12 Feb 2019

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs 0CO (Base + OCO) c
162 0605054A Emerging Technolagy Initiatives 05 45,896 45,896 U
163 06052032 Army System Development & 05 164,883 19,527 19,527 184,410 U
Demonstration
164 0605380A AMF Joint Tactical Radio System 05 U
(JTRS)
165 0605450A Joint Air-to-Ground Missile (JAGM) 05 9,500 9,500 U
166 06054572 Army Integrated Air and Missile 05 208,938 208,938 U
Defense (AIAMD)
167 0605625A Manned Ground Vehicle 05 378,400 378,400 U
168 0605766A National Capabilities Integration 05 7,835 7,835 U
(MIP)
169 0605812a Joint Light Tactical Vehicle (JLTV) 05 2,732 2,732 U
Engineering and Manufacturing
Development Ph
170 0605830A Aviation Ground Support Equipment 05 1,664 1,664 U
171 02106097 Paladin Integrated Management (PIM) 05 v)
172 03030322 TROJAN - RH12 05 3,936 3,936 U
173 03032672 Auctioned Spectrum Relocation Fund 05 U
174 0304270A Electronic Warfare Development 05 19,675 3,200 3,200 22,875 U
175 1205117A Tractor Bears 05 u
System Development & Demonstration 3,549,431 111,917 111,917 3,661,348
176 0604256A Threat Simulator Development 06 14,117 14,117 U
177 0604258A Target Systems Development 06 8,327 8,327 U

R-120PB: FY 2020 President's Budget

(Published Version),

as of February 12, 2019 at 09:49:12

UNCLASSIFIED
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Appropriation:

Program
Line Element
No Number

178 0604759A

179 0605103a

180 0605301a

181 0605326A

182 0605502A

183 0605601A

184 0605602A

185 0605604A

186 0605606A

187 0605702A

188 0605706A

189 06057097

190 0605712A

191 0605716A

192 0605718A

193 0605801A

194 0605803Aa

195 0605805A

R-120PB: FY 2020 President's Budget

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

Item

Major T&E Investment

Rand Arroyo Center

Army Kwajalein Atoll

Concepts Experimentation Program
Small Business Innovative Research
Army Test Ranges and Facilities

Army Technical Test Instrumentation
and Targets

Survivability/Lethality Analysis
Aircraft Certification

Meteorological Support to RDT&E
Activities

Materiel Systems Analysis
Exploitation of Foreign Items
Support of Operational Testing
Army Evaluation Center

Army Modeling & Sim X-Cmd
Collaboration & Integ

Programwide Activities
Technical Information Activities

Munitions Standardization,
Effectiveness and Safety

Act

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

(Published Version),

FY 2018
(Base + 0OCO)

113,516
19,336
234,010
28,701
284,080
313,589

57,395

41,296
4,612

7,070

21,694
12,684
50,723
56,003

1,756

54,383
39,613

65,709

FY 2019 FY 2019
Base Enacted OCO Enacted

82,893
19,796
246,275

30,394

315,634

84,805

40,480
Sh2s6

9,759

21,223
13,026
52,705
SFOSS

2,798

60,921
29,024

72,279

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

82,893
19,796
246,275

30,394

315,634

84,805

40,480
3,936

9,759

21,223
13,026
52,705
57,039

2,798

60, 921
29,024

72,279

12 Feb 2019




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element
No Number Item

178 06047592 Major T&E Investment

179 0605103A Rand Arroyo Center

180 0605301A Army Kwajalein Atoll

181 06053264 Concepts Experimentation Program

182 0605502A Small Business Innovative Research

183 06056012 Army Test Ranges and Facilities

184 0605602A Army Technical Test Instrumentation
and Targets

185 0605604A Survivability/Lethality Analysis

186 0605606A Aircraft Certification

187 0605702A Meteorological Support to RDT&E
Activities

188 0605706Rn Materiel Systems Analysis

189 0605709A Exploitation of Foreign Items

190 06057122 Support of Operational Testing

191 0605716A Army Evaluation Center

192 0605718A Army Modeling & Sim X-Cmd
Collaboration & Integ

193 0605801A Programwide Activities

194 0605803A Technical Information Activities

195 0605805A Munitions Standardization,

Effectiveness and Safety

R-120PB: FY 2020 President's Budget (Published Version),

Act

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

FY 2020
OCO for
Direct War FY 2020
and Enduring Total
Costs 0CO

FY 2020
FY 2020 OCO for Base
Base Requirements

136,565
13,113
238,691

42,922

334,468

46,974

35,075
3,461

6,233

21,342
11,168
52,723
60,815

2,527

58,175

25,060

44,458

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

Fy 2020
Total
(Base + OCO)

136,565
13,113
238,691

42,922

334,468

46,974

35,075
3,461

6,233

21,342
11,168
52,723
60,815

2,527

58,175
25,060

44,458

w0

12 Feb 2019
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Appropriation:

Line
No

196

197

i98

199

200

201

202

203

204

205

206

207

208

209

210

Program
Element
Number

0605857A.

0605898A

0606001A

0606002A

0606003A

0606942A

0303260A

0909999A

RDT&E
06037784
0603813A
0605024A

0607131A

0607133A
0607134A

0607135A

2040A Research, Development, Test & E

Item

Environmental Quality Technology
Mgmt Support

Army Direct Report Headquarters -
R&D - MHA

Military Ground-Based CREW
Technology

Ronald Reagan Ballistic Missile
Defense Test Site

CounterIntel and Human Intel
Modernization

Assessments and Evaluations Cyber
Vulnerabilities

Defense Military Deception
Initiative

Financing for Cancelled Account
Adjustments

Management Support

MLRS Product Improvement Program
TRACTOR PULL

Anti-Tamper Technology Support

Weapons and Munitions Product
Improvement Programs

TRACTOR SMOKE

Long Range Precision Fires (LRPF)

Apache Product Improvement Program

val,

06

06

06

06

06

06

07
07
07

07

07
07

07

R-120PB: FY 2020 President's Budget (Published Version),

FY 2018
(Base + OCO)

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2019 FY 2018

4,883 3,211
54,177 54,130
7,600 4,890
59,042 62,940
2,636
88,300
1,708
654
1,579,102 1,438,536
10,286 6,877
4,014 4,067
4,009 7,251
16,302 16,003 2,548
12,143 4,577 7,780
80,690 159,278
55,565 24,019

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

Base Enacted OCO Enacted Total Enacted

4,890

62,940

2,636

88,300

1,438,536
6,877
4,067
7,251

18,551

12,357
159,278

24,019

oo

12 Feb 2019
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Appropriation: 2040A Research, Development, Test & Eval,
Program

Line Element

No Number Item Act

196 0605857A Environmental Quality Technology 06
Mgmt Support

197 0605898A Army Direct Report Headquarters - 06
R&D - MHA

198 0606001A Military Ground-Based CREW 06
Technology

199 06060022 Ronald Reagan Ballistic Missile 06
Defense Test Site

200 06060032 CounterIntel and Human Intel 06
Modernization

201 0606942A Assessments and Evaluations Cyber 06
Vulnerabilities

202 0303260A Defense Military Deception 06
Initiative

203 0909999%a Financing for Cancelled Account 06
Adjustments

RDT&E Management Support

204 06037782 MLRS Product Improvement Program 07

205 0603813A TRACTOR PULL 07

206 0605024A Anti-Tamper Technology Support 07

207 0607131A Weapons and Munitions Product 07
Improvement Programs

208 0607133A TRACTOR SMOKE 07

209 0607134A Long Range Precision Fires (LRPF) 07

210 0607135A Apache Product Improvement Program 07

R-120PB: FY 2020 President's Budget

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Army
FY 2020
0CO for
FY 2020 Direct War FY 2020
FY 2020 OCO for Base and Enduring Total
Base Requirements Costs 0Co
4,681
53,820
4,291
62,069
1,050 1,875 1,875
4,500
1,286,625 1,875 1,875
22,877
8,491
15, 645
164,182

as of February 12, 2018 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0OCO)

53,820

4,291

62,069

2,925

4,500

1,288,500

22,877

8,491

15,645

164,182

oo w

12 Feb 2018
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Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

12 Feb 2019

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element FY 2018 FY 2019 FY 20193
No Number Item Act (Base + 0OCO) Base Enacted OCO Enacted Total Enacted
211 0607136A Blackhawk Product Improvement 07 48,241 35,196 35,196
Program ’
212 06071372 Chinook Product Improvement Program 07 155,433 144,722 144,722
213 0607138A Fixed Wing Product Improvement 07 7,782 2,280 2,280
Program
214 060713%A Improved Turbine Engine Program 07 167,532 188,903 188,903
215 0607140R Emerging Technologies from NIE 07 26,112
216 0607142A Aviation Rocket System Product 07 9,662 38,452 38,452
Improvement and Development
217 0607143A Unmanned Aircraft System Universal 07 36,926 38,331 38,331
Products
218 0607145A Apache Future Development 07
219 06073122 Army Operational Systems Development 07
220 0607665A Family of Biometrics 07 3,032 2,397 2,397
221 06078657 Patriot Product Improvement 07 77,391 75,288 75,288
222 0203728A Joint Automated Deep Operation 07 32,256 30,915 30,915
Coordination System (JADOCS)
223 02037352 Combat Vehicle Improvement Programs 07 293,921 336,063 336,063
224 0203740A Maneuver Control System 07 6,443
225 0203743n 155mm Self-Propelled Howitzer 07 39,154 37,155 37,155
Improvements
226 0203744A Aircraft Modifications/Product 07 34,228 17,684 17,684

R-120PB: FY 2020 President's Budget
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(Published Version),

as of February 12,

2019 at 09:49:12
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Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 0OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs [e]e]e] (Base + 0OCO) c
211 0607136A Blackhawk Product Improvement ' 07 13,038 13,039 U
Program
212 06071372 Chinook Product Improvement Program 07 174,371 174,371 U
213 06071382 Fixed Wing Product Improvement 07 4,545 4,545 U
Program
214 06071392 Improved Turbine Engine Program 07 206,434 206,434 U
215 0607140A Emerging Technologies firom NIE 07 U
216 0607142A Aviation Rocket System Product 07 24,221 24,221 U
Improvement and Development
217 0607143Aa Unmanned Aircraft System Universal 07 32,016 32,016 U
Products
218 0607145Aa Apache Future Development 07 5,448 5,448 U
219 0607312A Army Operational Systems Development 07 49,526 49,526 U
220 0607665A Family of Biometrics 07 1,702 1,702 U
221 0607865A Patriot Product Improvement 07 96,430 96,430 U
222 02037282 Joint Automated Deep Operation 07 47,398 47,398 U
Coordination System (JADOCS)
223 0203735A Combat Vehicle Improvement Programs 07 334,463 334,463 U
224 0203740A Maneuver Control System 07 9)
225 0203743A 155mm Self-Propelled Howitzer 07 214,246 214,246 U
Improvements
226 0203744A Aircraft Modifications/Product 07 16,486 16,486 U

Improvement Programs

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

227 0203752A

228 0203758A

229 02038012

230 02038022

231 0203808R

232 0205402A

233 0205410a

234 02054122

235 0205456A

236 0205778A

238 03030282

239 03031407

240 03031412

241 0303150a

244 03051722

245 0305179A

R-120PB: FY 2020 President's Budget

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
{Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

Item

Aircraft Engine Component
Improvement Program

Digitization

Missile/Air Defense Product
Improvement Program

Other Missile Product Improvement
Programs :

TRACTOR CARD

Integrated Base Defense -
Operational System Dev

Materials Handling Equipment

Environmental Quality Technology -
Operational System Dev

Lower Tier Air and Missile Defense
(AMD) System

Guided Multiple-Launch Rocket
System (GMLRS)

Security and Intelligence Activities

Act

07

07

07

07

07

07

07

07

07

07

07

Information Systems Security Program 07

Global Combat Support System

WWMCCS/Global Command and Control
System

Combined Advanced Applications

Integrated Broadcast Service (IBS)

07

07

07

07

(Published Version),

FY 2018 FY 2019

(Base + OCO) Base Enacted OCO Enacted Total Enacted

139 146
4,611 6,308
43,615 1,641
4,800 4,941
37,883 34,050
1,513 1,462
187 249
69,558 77,188
93,900 118,955
35,652 12,277
108,755 © 42,520
45,372 53,855
10,055 2,031
1,100 1,500
450

FY 2019 FY 2019

6,308

2,000 3,641

4,941

34,050

8,000 8,000

1,462

249

77,188

118,955

23,199 35,476
42,520
53,855

2,031

1,500

450

as of February 12, 2019 at 09:43:12
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Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

hppropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OoCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 0CO for Base and Enduring Total Total e
No Number ITtem Act Base Requirements Costs OCO (Base + 0OCO) c
227 0203752A Aircraft Engine Component 07 144 144 U
Improvement Program
228 0203758A Digitization 07 5,270 5,270 U
229 0203801A Missile/BAir Defense Product 07 1,287 1,287 U
Improvement Program
230 02038022 Other Missile Product Improvement 07 U
Programs
231 0203808A TRACTOR CARD 07 U
232 0205402Aa Integrated Base Defense - 07 U
Operational System Dev
233 0205410A Materials Handling Equipment 07 U
234 0205412A Environmental Quality Technology - 07 732 732 U
Operational System Dev
235 0205456A Lower Tier Air and Missile Defense 07 107,746 107,746 U
(AMD) System
236 0205778A Guided Multiple-Launch Rocket 07 138,594 138,594 U
System (GMLRS)
238 0303028A Security and Intelligence Activities 07 13,845 22,904 22,904 36,749 U
239 03031402 Information Systems Security Program 07 29,185 29,185 U
240 0303141a Global Combat Support System 07 68,976 68,976 U
241 0303150Aa WWMCCS/Global Command and Control o7 2,073 2,073 U
System
244 0305172A Combined Advanced Applications 07 U
245 0305179A Integrated Broadcast Service (IBS) 07 459 459 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

246

247

248

249

250

251

252

253

254

255

9999

Program
Element
Number

0305204A
0305206A

0305208A

0305219A
0305232A
0305233A
0307665A

0708045A

1203142A

1208053A

Item

Tactical Unmanned Aerial Vehicles
Airborne Reconnaissance Systems

Distributed Common Ground/Surface
Systems

MQ—lC-Gray Eagle UAS

RQ-11 UAV

RQ-7 UAV

Biometrics Enabled Intelligence

End Item Industrial Preparedness
Activities

SATCOM Ground Environment (SPACE)

Joint Tactical Ground System

9999999999 Classified Programs

Operational Systems Development

Total Research, Development, Test & Eval, Army

R-120PB: FY 2020 President’'s Budget

Act

07

07

07

07

07

07

07

07

07

07

(Published Version),

FY 2018 FY 2019 FY 2019
(Base + OCO) Base Enacted OCO Enacted

16,925 6,000
20,080 12,416 14,000
24,700 27,109
10,531
12,691 6,180
12,773 17,863
8,573 4,310 2,214
118,410 108,696
9,945 12,105
10,228 7,400
7,154 5,955
1,830,278 1,735,065 59,741
11,633,461 11,074,556 300,604

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

6,000
26,416

27,109

6,180
17,863
6,524

108, 696

11,375,160

12 Feb 2019

2
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Appropriation:

Program
Line Element

No Number Item

246 0305204A Tactical Unmanned Aerial Vehicles

247 0305206A Airborne Reconnaissance Systems

248 0305208A Distributed Common Ground/Surface
Systems

249 0305219A MQ-1C Gray Eagle UAS

250 03052322 RQ-11 UAV

251 0305233A RQ-7 UAV

252 0307665A Biometrics Enabled Intelligence

253 0708045a End Item Industrial Preparedness
Activities

254 1203142A SATCOM Ground Environment (SPACE)

255 1208053A Joint, Tactical Ground System

9999 9999999999 Classified Programs

Operational Systems Development

Total Research, Development, Test & Eval, Army

R-120PB: FY 2020 President's Budget

Act

07

07

07

07

07

07

07

07

(Published Version),
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Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

20407 Research, Development, Test & Eval, Army

FY 2020
Base

5,097
11,177

38,121

3,218
7,817
2,000

59,848

12,192,771

as of February 12,

FY 2020
OCO for Base
Reguirements

UNCLASSIFIED

FY 2020
0CO for
Direct War
and Enduring
Costs

2,214

204,124

2019 at 09:49:12

FY 2020
Total
OCO

34,100

14,000

2,214

204,124

12 Feb 2018

FY 2020
Total e
(Base + 0OCO) c

w

39,197 U
25,177 U
38,121 U

U
3,218 U
7,817 U
4,214 U
59,848 U
34,169 U
10,275 U
7,273 U
2,052,044
12,396,895

4
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Family of Biometrics 0607665A 220 07 e 161
Fixed Wing Product Improvement Program 0607138A 213 07 e 112
Global Combat Support System 0303141A 240 O e 417
Guided Multiple-Launch Rocket System (GMLRS) 0205778A 236 07 e 351
Improved Turbine Engine Program 0607139A 214 07 e 120
Information Systems Security Program 0303140A 239 07 e 382
Integrated Base Defense - Operational System Dev 0205402A 232 O e 320
Integrated Broadcast Service (IBS) 0305179A 243 07 e 451
Joint Automated Deep Operation Coordination System (JADOCS) 0203728A 222 O e 184
Joint Tactical Ground System 1208053A 253 07 e 600
Long Range Precision Fires (LRPF) 0607134A 209 07 e 69
Lower Tier Air and Missile Defense (AMD) System 0205456A 235 07 e 341
MLRS Product Improvement Program 0603778A 204 07 e 1
MQ-1 Gray Eagle UAV 0305219A 247 07 e 515
Maneuver Control System 0203740A 224 07 e 252
Materials Handling Equipment 0205410A 233 07 e 327
Missile/Air Defense Product Improvement Program 0203801A 229 07 e 295
UNCLASSIFIED




UNCLASSIFIED

Army « Budget Estimates FY 2020 - RDT&E Program

Program Element

Program Element Title Number Line # BA Page
Other Missile Product Improvement Programs 0203802A 230 07 e 309
Patriot Product Improvement 0607865A 221 07 e 174
RQ-11 UAV 0305232A 248 07 e 522
RQ-7 UAV 0305233A 249 07 e 531
SATCOM Ground Environment (SPACE) 1203142A 252 07 e 573
Security and Intelligence Activities 0303028A 238 07 e 369
TRACTOR CARD 0203808A 231 07 e 316
TRACTOR PULL 0603813A 205 0 18
TRACTOR SMOKE 0607133A 208 0 68
Tactical Unmanned Aerial Vehicles 0305204A 244 07 e 457
Unmanned Aircraft System Universal Products 0607143A 217 O e 146
WWMCCS/Global Command and Control System 0303150A 241 07 e 436
Weapons and Munitions Product Improvement Programs 0607131A 207 O e 27
UNCLASSIFIED

Ivi







UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 7: Operational PE 0603778A | MLRS Product Improvement Program
Systems Development

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total

Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 10.286 6.877 22.877 - 22.877 10.167 12.479 53.296 87.717 0.000 203.699
093: Multi-Launch Rocket - 5.760 3.943 9.563 - 9.563 5.041 5.040 31.506 65.580 0.000 126.433
System (MLRS)
789: Guided MLRS (GMLRS) - 0.000 0.000 0.000 - 0.000 0.000 0.000 17.748 17.927 0.000 35.675
Rocket P3I*
DX8: HIMARS Product - 4.526 2.934 13.314 - 13.314 5.126 7.439 4.042 4.210 0.000 41.591
Improvement Program

*This project's R-2a exhibit has been suppressed due to funding not beginning until after FY 2020

A. Mission Description and Budget Item Justification

Program element 0603778A supports development and testing of the Army's rocket launcher fleet, including the Multiple Launch Rocket System (MLRS) launcher and
the High Mobility Artillery Rocket System (HIMARS) launcher. MLRS and HIMARS launchers support the Army's number one priority modernization effort, Long Range
Precision Fires. Updated launchers are required to fire current and developmental munitions such as the Precision Strike Missile (PrSM) and Extended Range (ER)
Guided Multiple Launch Rocket System (GMLRS).

Project 093. The M270A1 Multiple Launch Rocket System (MLRS) launcher is a full-spectrum, combat-proven, all-weather, 24/7 lethal and responsive, precision
strike weapon system. MLRS provides critical missile precision strike, operational shaping fires, counterfire, and close support destructive and suppressive fires.
MLRS is a tracked, indirect fire, rocket/missile launcher capable of firing two pods of precision rockets/missiles from the current and emerging Multiple Launch Rocket
System (MLRS) Family of Munitions (MFOM), to include the Extended Range (ER) Guided Multiple Launch Rocket System (GMLRS), the Army Tactical Missile
System (ATACMS), and the Precision Strike Missile (PrSM). These munitions are capable of engaging targets with precision at ranges in excess of 400 kilometers.
Project 093 funds software development, training updates, Assured Positioning, Navigation and Timing (APNT) technology implementation, and integration of satellite
communications for the MLRS launcher.

Justification:

FY 2020 Base funding in the amount of $9.563 million for Project 093 continues tactical launcher software development and testing to support the Fire Control System
(FCS) obsolescence mitigation hardware upgrade required to operate a MLRS launcher. The tactical software is a critical developmental item required to field additional
launchers, maintain backward compatibility for current fleet sustainment, and is the first release of government developed software common to both the MLRS and
HIMARS launcher. The increase from FY2019 funds additional research and development related to Global Positioning System (GPS) Anti-Jam, Anti-Spoofing
capabilities, and integration of satellite communications, allowing the MLRS to continue to effectively operate in near peer threat environments. Conducts delta testing of
the Improved Armored Cab (IAC) with the new vendor.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 7: Operational PE 0603778A | MLRS Product Improvement Program
Systems Development

Project DX8. The M142 High Mobility Artillery Rocket System (HIMARS) launcher is a full-spectrum, combat-proven, all-weather, 24/7 lethal and responsive, precision
strike weapon system. HIMARS provides critical missile precision strike, operational shaping fires, counterfire, and close support destructive and suppressive fires.
HIMARS is a C-130 or C-17 transportable, wheeled, indirect fire, rocket/missile launcher capable of firing one pod of precision rockets/missiles from the current

and emerging Multiple Launch Rocket System (MLRS) Family of Munitions (MFOM), to include the Extended Range (ER) Guided Multiple Launch Rocket System
(GMLRS), the Army Tactical Missile System (ATACMS), and the Precision Strike Missile (PrSM). These munitions are capable of engaging targets with precision at
ranges in excess of 400 kilometers. Project DX8 funds software development, training updates, and Assured Positioning, Navigation and Timing (APNT) technology
implementation for the HIMARS launcher.

Justification:

FY 2020 Base funding in the amount of $13.314 million for Project DX8 continues tactical launcher software development and testing to support the Fire Control System
(FCS) obsolescence mitigation hardware upgrade required to operate a HIMARS launcher. The tactical software is a critical developmental item required to field
additional launchers, maintain backward compatibility for current fleet sustainment, and is the first release of government developed software common to both the MLRS
and HIMARS launcher. The increase from FY2019 funds additional research and development related to Global Positioning System (GPS) Anti-Jam, Anti-Spoofing
capabilities, and integration of satellite communications, allowing the HIMARS to continue to effectively operate in near peer threat environments.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 8.929 8.886 8.877 - 8.877
Current President's Budget 10.286 6.877 22.877 - 22.877
Total Adjustments 1.357 -2.009 14.000 - 14.000

» Congressional General Reductions -0.007 -0.009
» Congressional Directed Reductions - -2.000

» Congressional Rescissions - -
» Congressional Adds - -
» Congressional Directed Transfers -
* Reprogrammings 1.714 -

* SBIR/STTR Transfer -0.350 -
* Adjustments to Budget Years - - 14.000 - 14.000

Change Summary Explanation

FY18: The $1.357 million increase in base funding is a result of a decrease of $0.350 million for SBIR/STTR funding and increased funding by $1.714 million to
support development and testing of software for the Fire Control System.

FY19: The $2.312 decrease in base funding is a result of Army realignment of funds to higher priority programs.

FY20: The $14.000 million increase in base funding is a result of the increased amount of development and testing with Assured Positioning, Navigation and
Timing (APNT) and multiple Fire Control System (FCS) software versions in support of both the MLRS and HIMARS launcher fleets.

PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0603778A | MLRS Product Improvement

Project (Number/Name)
093 / Multi-Launch Rocket System (MLRS)

Program
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
093: Multi-Launch Rocket - 5.760 3.943 9.563 - 9.563 5.041 5.040 31.506 65.580 0.000| 126.433

System (MLRS)
Quantity of RDT&E Articles - - - - - - - - -

A. Mission Description and Budget Item Justification

The M270A1 Multiple Launch Rocket System (MLRS) launcher is a full-spectrum, combat-proven, all-weather, 24/7 lethal and responsive, precision strike weapon
system. MLRS provides critical missile precision strike, operational shaping fires, counterfire, and close support destructive and suppressive fires. MLRS is a tracked,
indirect fire, rocket/missile launcher capable of firing two pods of precision rockets/missiles from the current and emerging Multiple Launch Rocket System (MLRS)
Family of Munitions (MFOM), to include the Extended Range (ER) Guided Multiple Launch Rocket System (GMLRS), the Army Tactical Missile System (ATACMS), and
the Precision Strike Missile (PrSM). These munitions are capable of engaging targets with precision at ranges in excess of 400 kilometers. Project 093 funds software

development, training updates, Assured Positioning, Navigation and Timing (APNT) technology implementation, and integration of satellite communications for the
MLRS launcher.

Justification:

FY 2020 Base funding in the amount of $9.563 million for Project 093 continues tactical launcher software development and testing to support the Fire Control System
(FCS) obsolescence mitigation hardware upgrade required to operate a MLRS launcher. The tactical software is a critical developmental item required to field additional
launchers, maintain backward compatibility for current fleet sustainment, and is the first release of government developed software common to both the MLRS and
HIMARS launcher. The increase from FY 2019 funds additional research and development related to Global Positioning System (GPS) Anti-Jam, Anti-Spoofing

capabilities, and integration of satellite communications, allowing the MLRS to continue to effectively operate in near peer threat environments. Conducts delta testing of
the Improved Armored Cab (IAC) with the new vendor.

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020

Base 0oCO
9.563 -

FY 2020
Total

9.563

FY 2018
5.760

FY 2019
3.784

Title: MLRS Product Improvement Program

Description: The M270A1 MLRS Product Improvement Program provides the preservation of platform viability
and readiness to accept technology insertion as capability enhancements are developed and to mitigate
obsolescence. Support efforts include: obsolescence mitigation and enhancements for the M993A1 carrier, Fire
Control System, Launcher Loader Module and Enhanced Command and Control; development and updating the
Fire Control System software to keep pace with changes to the munitions; and performing Command, Control,
Communications, Computers and Intelligence (C4l)/interoperability and Information Assurance compliance
certification and network interoperability testing. Perform technical assessments and concept studies for the

UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0603778A | MLRS Product Improvement |093 | Multi-Launch Rocket System (MLRS)
Program
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total
following: obsolescence mitigation, Assured Positioning, Navigation and Timing (APNT), crew protection,
automotive and hardware/software enhancements, improving operational timelines and risk reduction.
FY 2019 Plans:
Continue tactical launcher software development to support the Fire Control System obsolescence mitigation
hardware upgrade required to operate a MLRS launcher and support upgrade and improvements to munitions.
FY 2020 Base Plans:
Will continue tactical launcher software development and testing to support the Fire Control System (FCS)
obsolescence mitigation hardware upgrade required to operate a MLRS launcher. Conduct research and
development of Global Positioning System (GPS) Anti-dam, Anti-Spoofing capabilities, and integration of satellite
communications. Conduct delta testing of the Improved Armored Cab (IAC) with the new vendor.
FY 2019 to FY 2020 Increase/Decrease Statement:
Increased funding of $5.779 million funds additional research and development of Global Positioning System
(GPS) Anti-dam and Anti-Spoofing capabilities, and integration of satellite communications. This development
allows the MLRS Launcher to continue effective operations in near-peer threat environments. Conducts delta
testing of the Improved Armored Cab (IAC) with the new vendor.
Title: FY 2019 SIBR/STTR Transfer - 0.159 - - -
Description: Account for the FY2019 SBIR / STTR Adjustment
FY 2019 Plans:
FY 2019 SBIR / STTR Adjustment
FY 2019 to FY 2020 Increase/Decrease Statement:
Decrease in FY 2020 due to SBIR / STTR transfer in FY 2019
Accomplishments/Planned Programs Subtotals 5.760 3.943 9.563 - 9.563
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line Item FY 2018 FY 2019 Base (o] o] 0) Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
* C67500: MLRS Mods 138.235  478.998 0.000 387.019  387.019 384.859 277.928 207.388 34.518 Continuing Continuing
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED 2
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0603778A | MLRS Product Improvement |093 | Multi-Launch Rocket System (MLRS)
Program
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line ltem FY 2018 FY 2019 Base (0] 070 Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost

Remarks
C67500 is Budget Line Item Number (BLIN) 22 funded in the Missiles Procurement Army (MIPA or MSLS) appropriation.

D. Acquisition Strategy

The M270A1 MLRS Product Improvement Program performs development efforts required to address emerging requirements. Emerging requirements include,

but are not limited to, updates to address emerging threats of the launcher organic version 8.x software, reacting to system changes driven by policy and emerging
requirements, and maintaining architectural compatibility. Update software and hardware for communications and munitions to maintain compatibility and operational
viability against a near-peer adversary.

E. Performance Metrics
N/A

PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED -

Army Page 5 of 17 R-1 Line #204



UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0603778A | MLRS Product Improvement |093 | Multi-Launch Rocket System (MLRS)
Program
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Government Program PFRMS Project
9 Various | Office : Redstone 8.955 - - - - - 0.000 8.955 -
Management
Arsenal, AL
FY 2019 SBIR/STTR Various | Various : Various - - 0.159 - - - 0.000 0.159 -
Subtotal 8.955 - 0.159 - - - 0.000 9.114 N/A
Remarks
Government Program Management funding was transferred to the Operations and Maintenance, Army (OMA) appropriation.
. T FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) EY 2018 EY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FT SILL OK,
Other Government CECOM-NJ
Agencies OGA MIPR | AMRDEC-RSA AL, : | 17108 - - - - - 0.000|  17.108 -
various
Lockheed Martin :
MLRS IAC C/CPFF Grand Prairie, TX 30.498 - - - - - 0.000 30.498 -
MLRS FCS Development | SS/CR | -ockheed Martin - 70.200 ; ; ; ; ; 0.000|  70.200 ;
Grand Prairie, TX
Organic Software mpr | AMRDEC : Redstone - 5.760 | Apr 2018 3.784| May 2019 8.314| Dec 2019 - 8.314 | Continuing| Continuing| Continuing
Development Arsenal, AL
Risk Reduction Effort: .
Common Fire Control ss/CR | Lockheed Martin 21.900 - - - - - 0.000|  21.900 -
Grand Prairie, TX
System
. . . Red River Army
EE'I‘SRE"’UC“O” Effort. MIPR | Depot : Red River 3.200 ; ; ; ; ; 0.000|  3.200 ;
Army Depot, TX
Subtotal| 142.906 5.760 3.784 8.314 - 8.314 | Continuing| Continuing N/A
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED S
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0603778A | MLRS Product Improvement |093 | Multi-Launch Rocket System (MLRS)
Program
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Remarks
Organic (government developed, maintained, and owned) software development includes additional research and development related to Fire Control System obsolescence,
Assured Position, Navigation and Timing (A/PNT) activities such as Global Positioning System (GPS) Anti-Jam, Anti-Spoofing capabilities, and integration of satellite
communications.
: o FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Support Contract Various | Multiple : Multiple 4.834 - - - - - 0.000 4.834 -
Subtotal 4.834 - - - - - 0.000 4.834 N/A
. : i FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Test Support, Joint .
Interoperability Test mipr | CTSF, Ft. Hood: 10.712 - - - - - 0.000|  10.712 -
o Texas
Certificate
Ft Hood, TX, ATEC,
Test Support MIPR | APG, MD, WSMR, - - - 1.249| Nov 2019 - 1.249 | Continuing| Continuing| Continuing
RTC, : RSA: Various
Subtotal 10.712 - - 1.249 - 1.249 | Continuing| Continuing N/A
Remarks
Test support includes two items. First is to validate Improved Armored Cab (IAC) design modifications to address limitations found during original live fire testing and validate
the new manufacturer. Second test item is software qualification testing for the Fire Control System.
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base (060 Total |Complete| Cost Contract
Project Cost Totals| 167.407|  5.760] 3.943] 9.563 - | 9.563 | Continuing| Continuing N/A
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED -
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

Program

R-1 Program Element (Number/Name)
PE 0603778A | MLRS Product Improvement

Project (Number/Name)
093 / Multi-Launch Rocket System (MLRS)

Prior
Years FY 2018

FY 2019

FY 2020
Base

FY 2020
Ooco

FY 2020
Total

Cost To
Complete

Total
Cost

Target
Value of
Contract

Remarks

Acronyms:

AMRDEC - Aviation and Missile Research Development and Engineering Center;
PFRMS - Precision Fires Rocket and Missile Systems;

CTSF - Central Technical Support Facility;

ATEC - US Army Test and Evaluation Command;

APG MD - Aberdeen Proving Ground, Maryland;

WSMR - White Sands Missile Range;

RTC RSA - Redstone Test Center, Redstone Arsenal, Alabama

PE 0603778A: MLRS Product Improvement Program
Army
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0603778A | MLRS Product Improvement
Program

Project (Number/Name)
093 | Multi-Launch Rocket System (MLRS)

Event Name

FY 2018

FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

Software Development

Software CQualification Test

Delta Live Fire Testing for Improved Armored Cab (1AC)

1] 2] 3] al1]a]ls]al1]l2]s3]ala]lals]ala]a]ls]a

A

Software Qusification Test

Delts Live Fire |AC

PE 0603778A: MLRS Product Improvement Program

Army
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

Program

R-1 Program Element (Number/Name)
PE 0603778A | MLRS Product Improvement

Project (Number/Name)

093 / Multi-Launch Rocket System (MLRS)

Schedule Details

Start End
Events Quarter Year Quarter Year
Software Development 1 2018 4 2024
Software Qualification Test 3 2020 3 2020
Delta Live Fire Testing for Improved Armored Cab (IAC) 1 2020 1 2020
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED m
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0603778A | MLRS Product Improvement |DX8 | HIMARS Product Improvement
Program Program
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

DX8: HIMARS Product - 4.526 2.934 13.314 - 13.314 5.126 7.439 4.042 4.210 0.000 41.591
Improvement Program
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

The M142 High Mobility Artillery Rocket System (HIMARS) launcher is a full-spectrum, combat-proven, all-weather, 24/7 lethal and responsive, precision strike weapon
system. HIMARS provides critical missile precision strike, operational shaping fires, counterfire, and close support destructive and suppressive fires. HIMARS is a
C-130 or C-17 transportable, wheeled, indirect fire, rocket/missile launcher capable of firing one pod of precision rockets/missiles from the current and emerging
Multiple Launch Rocket System (MLRS) Family of Munitions (MFOM), to include the Extended Range (ER) Guided Multiple Launch Rocket System (GMLRS), the Army
Tactical Missile System (ATACMS), and the Precision Strike Missile (PrSM). These munitions are capable of engaging targets with precision at ranges in excess of 400
kilometers. Project DX8 funds software development, training updates, and Assured Positioning, Navigation and Timing (APNT) technology implementation for the
HIMARS launcher.

Justification:

FY 2020 Base funding in the amount of $13.314 million for Project DX8 continues tactical launcher software development and testing to support the Fire Control System
(FCS) obsolescence mitigation hardware upgrade required to operate a HIMARS launcher. The tactical software is a critical developmental item required to field
additional launchers, maintain backward compatibility for current fleet sustainment, and is the first release of government developed software common to both the MLRS
and HIMARS launcher. The increase from FY 2019 funds additional research and development related to Global Positioning System (GPS) Anti-Jam, Anti-Spoofing
capabilities, and integration of satellite communications, allowing the HIMARS to continue to effectively operate in near peer threat environments.

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total
Title: MLRS Production Improvement Program (PIP)-HIMARS PIP 4.526 2.790 13.314 - 13.314

Description: The HIMARS Product Improvement Program provides the preservation of platform viability

and readiness to accept technology insertion as capability enhancements are developed and to mitigate
obsolescence. Support efforts include: obsolescence mitigation and enhancements for the truck, Fire Control
System, Launcher Loader Module and Enhanced Command and Control; development and updating the Fire
Control System software to keep pace with changes to the munitions; and performing Command, Control,
Communications, Computers and Intelligence (C4l)/interoperability and Information Assurance compliance
certification and network interoperability testing. Perform technical assessments and concept studies for the
following: obsolescence mitigation, Assured Positioning, Navigation and Timing (APNT), crew protection,
automotive and hardware/software enhancements, improving operational timelines and risk reduction.

PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0603778A | MLRS Product Improvement |DX8 | HIMARS Product Improvement
Program Program
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total
FY 2019 Plans:
Continue tactical launcher software development to support the Fire Control System obsolescence mitigation
hardware upgrade required to operate a HIMARS launcher and support upgrade and improvements to
munitions.
FY 2020 Base Plans:
Will continue tactical launcher software development and testing to support the Fire Control System (FCS)
obsolescence mitigation hardware upgrade required to operate a HIMARS launcher. Conduct research and
development of Global Positioning System (GPS) Anti-Jam, Anti-Spoofing capabilities, and integration of satellite
communications.
FY 2019 to FY 2020 Increase/Decrease Statement:
Increased funding of $10.524 million funds additional research and development of Global Positioning System
(GPS) Anti-dam and Anti-Spoofing capabilities, and integration of satellite communications. This development
allows the HIMARS Launcher to continue effective operations in near-peer threat environments.
Title: FY 2019 SBIR / STTR Transfer - 0.144 - - -
Description: Account for the FY 2019 SBIR / STTR Adjustment
FY 2019 Plans:
FY 2019 SBIR / STTR Adjustment
FY 2019 to FY 2020 Increase/Decrease Statement:
Decrease in FY 2020 due to SBIR / STTR transfer in FY 2019
Accomplishments/Planned Programs Subtotals 4.526 2.934 13.314 - 13.314
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line Item FY 2018 FY 2019 Base (0] 0]0) Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
» C67501: HIMARS Modifications 9.566 10.196 0.000 12.483 12.483 6.089 7.300 9.711 17.421 Continuing Continuing
» C02901: High Mobility Artillery 238.000 171.138 0.000 - 0.000 - 89.077 41.274 - 0.000 539.489
Rocket System (HIMARS)
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED >
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0603778A | MLRS Product Improvement |DX8 | HIMARS Product Improvement
Program Program
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line ltem FY 2018 FY 2019 Base (0] 070 Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost

Remarks
C67501 (Budget Line Item Number 23) and C02091 (Budget Line Item Number 13) are funded in the Missiles Procurement Army (MIPA or MSLS) appropriation.

D. Acquisition Strategy

The M142 HIMARS Product Improvement Program performs development efforts required to address emerging requirements. Emerging requirements include, but
are not limited to, updates to address emerging threats of the launcher organic version 8.x software, reacting to system changes driven by policy and emerging
requirements, and maintaining architectural compatibility. Update software and hardware for communications and munitions to maintain compatibility and operational
viability against a near-peer adversary.

E. Performance Metrics
N/A

PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED e
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

204017

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 0603778A | MLRS Product Improvement

Project (Number/Name)
DX8 | HIMARS Product Improvement

Program Program
. . - FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Government Program PFRMS Project
9 Various | Office : Redstone 0.817 - - - - - 0.000 0.817 -
Management
Arsenal, AL
FY 2019 SBIR/STTR Various | Various : Various - - 0.144 - - - 0.000 0.144 -
Subtotal 0.817 - 0.144 - - - 0.000 0.961 N/A
Remarks
Government Program Management funding was transferred to the Operations and Maintenance, Army (OMA) appropriation.
: T FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) EY 2018 EY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Other Government AMCOM, GSA,
Agencies (OGA) MIPR | RSA : Various 3318 - - - - - 0.000)  3.318 -
Organic Software mipr | AMRDEC : Redstone 6.863|  4.526| Apr2018 2.690| Apr2019 |  12.065| Apr 2020 - 12.065 | Continuing| Continuing| Continuing
Development Arsenal, AL
Subtotal 10.181 4.526 2.690 12.065 - 12.065 | Continuing| Continuing N/A
Remarks
Organic (government developed, maintained, and owned) software development includes additional research and development related to Fire Control System obsolescence,
Assured Position, Navigation and Timing (A/PNT) activities such as Global Positioning System (GPS) Anti-Jam, Anti-Spoofing capabilities, and integration of satellite
communications.
. : T FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) EY 2018 EY 2019 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Ft Hood, TX, ATEC,
Test Support MIPR | APG, MD, WSMR, 3.459 - 0.100| Jun 2019 1.249| Jun 2020 - 1.249 | Continuing| Continuing| Continuing
RTC, RSA : Various
Subtotal 3.459 - 0.100 1.249 - 1.249| Continuing| Continuing N/A
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED ”
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0603778A | MLRS Product Improvement |DX8 | HIMARS Product Improvement
Program Program
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Remarks
Test support includes software qualification testing for the Fire Control System.
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 14.457 4.526 2.934 13.314 - 13.314 | Continuing| Continuing N/A
Remarks
AMRDEC - Aviation and Missile Research Development and Engineering Center;
PFRMS - Precision Fires Rocket and Missile Systems;
CTSF - Central Technical Support Facility;
ATEC - US Army Test and Evaluation Command;
APG MD - Aberdeen Proving Ground, Maryland;
WSMR - White Sands Missile Range;
RTC RSA - Redstone Test Center, Redstone Arsenal, Alabama
PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED =
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Event Name

204017 PE 0603778A | MLRS Product Improvement |DX8 | HIMARS Product Improvement
Program Program
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

Software Development

Software CQualification Test

Improved Crew Protection (ICP) Cab Live Fire Testing (Coupon

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

A

Software Quasl

n Testing

fication Test

PE 0603778A: MLRS Product Improvement Program
Army

UNCLASSIFIED
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0603778A | MLRS Product Improvement |DX8 | HIMARS Product Improvement
Program Program

Schedule Details

Start End
Events Quarter Year Quarter Year
Software Development 1 2019 4 2024
Software Qualification Test 3 2020 3 2020
Improved Crew Protection (ICP) Cab Live Fire Testing (Coupon Testing) 4 2019 4 2019

PE 0603778A: MLRS Product Improvement Program UNCLASSIFIED
Army Page 17 of 17 R-1 Line #204
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0603813A/ TRACTOR PULL

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 4.014 4.067 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 8.081

ET1: Tractor Peel - 4.014 4.067 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 8.081

A. Mission Description and Budget Iltem Justification

The details of this program are reported in accordance with Title 10, United States Code, Section 119(a)(1).

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 4.014 4.067 4.333 - 4.333
Current President's Budget 4.014 4.067 0.000 - 0.000
Total Adjustments 0.000 0.000 -4.333 - -4.333

» Congressional General Reductions - -
 Congressional Directed Reductions - -
» Congressional Rescissions - -
 Congressional Adds - -
» Congressional Directed Transfers - -
* Reprogrammings - -
* SBIR/STTR Transfer - -
* Adjustments to Budget Years - - -4.333 - -4.333
Change Summary Explanation
The details of this program are reported in accordance with Title 10, United States Code, Section 119(a)(1).
PE 0603813A: TRACTOR PULL UNCLASSIFIED T
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0605024A I Anti-Tamper Technology Support

A. Mission Description and Budget Item Justification

equipment and AT/RE Lab assessments.

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions
» Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
* Adjustments to Budget Years

FY 2018

4.094
4.009
-0.085
-0.002

-0.083

Prior to FY17, the Anti-Tamper Technology Support program was funded under APE 0605801A M46.

FY 2019 FY 2020 Base
4.254 7.017
7.251 8.491
2.997 1.474

-0.003
3.000
- 1.474

Congressional Add Details ($ in Millions, and Includes General Reductions)

Project: FB1: Anti-Tamper Technology Support

FY 2020 OCO

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
Total Program Element - 4.009 7.251 8.491 - 8.491 8.691 8.985 9.081 7.249| Continuing| Continuing
FB1: Anti-Tamper Technology - 4.009 7.251 8.491 - 8.491 8.691 8.985 9.081 7.249| Continuing| Continuing
Support
Note

Anti-Tamper (AT) Technology Support. The Protective Technologies (PT) organization is the Army's Technical Center for the DoD AT program, which is focused on
preventing exploitation reverse engineering (RE) of U.S. systems lost or captured on the battlefield or sold via Foreign Military Sales (FMS) or Direct Commercial Sales
(DCS). In support of this mission, PT's classified efforts are focused on AT Validation and Verification (V&V) activities with Army programs, AT/RE Lab facilities and

FY 2020 Total

7.017
8.491
1.474

1.474

FY 2018

FY 2019

Congressional Add: Anti-Tamper (AT) Congressional Add - 3.000
Congressional Add Subtotals for Project: FB1 - 3.000

Congressional Add Totals for all Projects - 3.000

PE 0605024A: Anti-Tamper Technology Support UNCLASSIFIED ]
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 7: Operational
Systems Development

R-1 Program Element (Number/Name)
PE 0605024A I Anti-Tamper Technology Support

Change Summary Explanation

FY 2019 - Congressional general reduction of $.003 million and Congressional Add funds of $3.00 million to allow acceleration of current AT efforts.
FY 2020 increase of $1.474 million supports additional Army directed AT efforts.

PE 0605024A: Anti-Tamper Technology Support
Army

UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0605024A I Anti-Tamper Technology

Project (Number/Name)
FB1 I Anti-Tamper Technology Support

Support
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base (01010 Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
FB1: Anti-Tamper Technology - 4.009 7.251 8.491 - 8.491 8.691 8.985 9.081 7.249| Continuing| Continuing
Support
Quantity of RDT&E Articles - - - - - - - - -

A. Mission Description and Budget Item Justification

equipment and AT/RE Lab assessments.

Anti-Tamper (AT) Technology Support. The Protective Technologies (PT) organization is the Army's Technical Center for the DoD AT program, which is focused on
preventing exploitation reverse engineering (RE) of U.S. systems lost or captured on the battlefield or sold via Foreign Military Sales (FMS) or Direct Commercial Sales
(DCS). In support of this mission, PT's classified efforts are focused on AT Validation and Verification (V&V) activities with Army programs, AT/RE Lab facilities and

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020
Title: Anti-Tamper (AT) Technology Support 4.009 4.159 8.491
Description: AT is a DoD program that encompasses the systems engineering activities intended to prevent and/or delay

exploitation of critical technologies in U.S. weapon systems. These activities involve the entire life-cycle of systems acquisition,

including research, development, implementation, and testing of AT measures.

FY 2019 Plans:

Build and maintain the PT core team of subject matter experts (SMEs) available for this mission to support the development of and

evaluate the AT designs for Army programs. In support of that primary mission, continue to build state-of-the-art RE capabilities to

facilitate technical assessments of micro-electronic parts used in the electronic designs of critical Army weapons systems.

FY 2020 Plans:

Will continue to build and maintain the PT core team of subject matter experts (SMEs) available for this ongoing mission to

support the development of Army programs and evaluating their AT architectures. In support of that primary mission, PT must and

will continue to build and maintain state-of-the-art RE capabilities to facilitate technical assessments to evaluate the vulnerabilities

of micro-electronic components used in the electronic designs of Army weapons systems with critical program information (CPI)

that requires protection.

FY 2019 to FY 2020 Increase/Decrease Statement:

Funding change supports increased requirement to provide subject matter expertise and systems engineering activities to

evaluate and support efforts to prevent or deter reverse engineering of Anti-Tamper architectures on additional Army Acquisition

Programs.

Title: FY2019 SBIR/STTR Transfer - 0.092 -
PE 0605024A: Anti-Tamper Technology Support UNCLASSIFIED | o1
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0605024A I Anti-Tamper Technology
Support

Project (Number/Name)

FB1 I Anti-Tamper Technology Support

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018 FY 2019

FY 2020

Description: FY2019 SBIR/STTR Transfer
FY 2019 Plans:
FY2019 SBIR/STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:
FY2019 SBIR/STTR Transfer

Accomplishments/Planned Programs Subtotals 4.009

4.251

8.491

FY 2018

FY 2019

Congressional Add: Anti-Tamper (AT) Congressional Add
FY 2019 Plans: Anti-Tamper (AT) Congressional Add

3.000

Congressional Adds Subtotals -

3.000

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
N/A

PE 0605024A: Anti-Tamper Technology Support
Army

UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0605024A I Anti-Tamper Technology FB1 I Anti-Tamper Technology Support
Support
. . . FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
AT CA - Accelerate new AMRDEC :,
Novel Tech Solutions TBD | Redstone Arsenal AL ) ) 3.000| Jan 2019 ) ) ) 0.000 3.000 )
Subtotal - - 3.000 - - - 0.000 3.000 N/A
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Redstone Arsenal
AT V&V Activities Various | & Prime Contract ; 1.492| Jul 2018 1.945| Oct2018 | 2.947| Oct 2019 ; 2947| 0000 6.384 ;
locations : Redstone
Arsenal
FY2019 SBIR/ISTTR TBD TBD : TBD - - 0.092| Oct 2018 - - - 0.000 0.092 -
Transfer
Subtotal - 1.492 2.037 2.947 - 2.947 0.000 6.476 N/A
. T FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
- Redstone Arsenal,
AT/RE Lab Facilities & Various | AL : Redstone - 1.713] Jul 2018 1.352| Oct 2018 3.696| Oct 2019 - 3.696|  0.000|  6.761 -
Equipment
Arsenal, AL
Subtotal - 1.713 1.352 3.696 - 3.696 0.000 6.761 N/A
PE 0605024A: Anti-Tamper Technology Support UNCLASSIFIED =
Army Page 5 of 8 R-1 Line #206




UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0605024A I Anti-Tamper Technology FB1 I Anti-Tamper Technology Support
Support
. . - FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Redstone Arsenal,
AT/RE Laboratory Various | AL : Redstone - | 0804| Ju2018 |  0.862| Oct2018 |  1.848| Oct 2019 - 1.848) 0000 3514 -
Assessments
Arsenal, AL
Subtotal - 0.804 0.862 1.848 - 1.848 0.000 3.514 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals - 4.009 7.251 8.491 - 8.491 0.000 19.751 N/A
Remarks
PE 0605024A: Anti-Tamper Technology Support UNCLASSIFIED ”
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0605024A | Anti-Tamper Technology FB1 I Anti-Tamper Technology Support
Support

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024
Event Name

1] 2] 3] al1]a]ls]al1]l2]s3]ala]lals]ala]a]ls]a

AT WEN Activities

AT/RE Lab Facilities and Equipment

AT/RE Laboratory Assessments

AT Congressional Add - Mew Movel Tech Solutions

PE 0605024A: Anti-Tamper Technology Support UNCLASSIFIED
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0605024A I Anti-Tamper Technology FB1 I Anti-Tamper Technology Support
Support

Schedule Details

Start End
Events Quarter Year Quarter Year
AT V&V Activities 1 2017 4 2024
AT/RE Lab Facilities and Equipment 1 2017 4 2024
AT/RE Laboratory Assessments 1 2017 4 2024
AT Congressional Add - New Novel Tech Solutions 2 2019 4 2019

PE 0605024A: Anti-Tamper Technology Support UNCLASSIFIED
Army Page 8 of 8 R-1 Line #206




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 7: Operational PE 0607131A | Weapons and Munitions Product Improvement Programs
Systems Development

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total

Years FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 16.302 18.551 15.645 - 15.645 10.197 8.833 8.721 2.989| Continuing| Continuing
ER2: Close Combat Technology - 4.408 3.143 2.056 - 2.056 0.000 0.000 0.000 0.000| Continuing| Continuing
ER5: Indirect Fire and Fuze - 3.540 2.817 5.064 - 5.064 4.468 2.241 2.308 0.000| Continuing| Continuing
Technology
ERG: Direct Fire Technology - 8.354 12.591 8.525 - 8.525 5.729 6.592 6.413 2.989| Continuing| Continuing

A. Mission Description and Budget Item Justification

Project ER2: The Close Combat Technology program includes development efforts to upgrade Close Combat technologies, energetics, and munitions, such as

counter explosives, grenades, demolitions, shoulder launched munitions, pyrotechnic simulators, countermeasure flares, non-lethal ammunition/systems, networked
munitions and mines, that have been fielded or have received approval for full rate production. This program will identify, characterize, study, analyze, test and develop
technologies to resolve close combat munition reliability, safety, environmental, storage, standardization, obsolescence and manufacturing/producibility issues.

FY 2020 funds resource improvements to XM111 Offensive Hand Grenade.

Project ER5: The Indirect Fire and Fuze Technology Project includes product improvement development efforts to upgrade indirect fire weapon systems and munitions
that have already been fielded and/or are in production. Initiatives include improved target engagement, increased reliability, availability, maintainability, and safety,
standardization and interoperability with weapons and munitions of Allied Nations, defense exportability features, reduction of failure mechanisms, and supply chain risk
through introduction of new and alternative technology and materiel solutions, improvement of manufacturing methods and their associated production and life cycle
support processes, new capabilities in response to the evolving and emerging threats and countermeasures, and reduction/elimination of potential environmental and
health risks associated with these products. FY 2020 funds will support engineering testing and evaluation on replacement electronic transceiver prototypes for indirect
and direct fire proximity fuzes, testing on optimized impact switches for use in mortar and medium caliber fuzes that will improve producibility, testing of the medium
caliber fuze safety design modifications, analysis of prototype low cost electronic safe and arm devices, analysis on hand grenade fuzes to reduce the number of critical
defects that will improve producibility and increase safety, and evaluations on the next generation microcontroller to replace a one-time programmable component due
to part obsolescence for mortar proximity fuzes. FY 2020 funds will also support qualification of Hexachloroethane Titanium Oxide (HX) smoke fill formulation into

the 81mm smoke family of ammunitions. Engineering efforts will identify the formulation percentage of constituents and identify the production processes required to
promote effective smoke production that is less toxic and ultimately provides effective smoke screening and burn time performance. FY 2020 funds will also support
reliability improvements and increased range within current fielded Artillery and Mortar Conventional Ammunition.

Project ER6: The Direct Fire Technology funding will be used to support direct fire ammunition from small caliber ammunition, 40mm grenade, medium caliber cannon
ammunition and large caliber ammunition enhancements to lethality, effectiveness, survivability, accuracy and general product improvements. FY 2020 funds are used
for a more lethal and safer design for 40mm grenades that will be built and tested. Warhead improvement and primer improvement for 30mm ammunition are also

UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 7: Operational
Systems Development

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions Product Improvement Programs

under development. A number of improvements for training ammunition, environmentally friendly primers, and lightweight small caliber ammunition will continue to be
developed. Potential improvements to 105mm and 120mm ammunition will be examined.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 15.738 18.570 12.740 - 12.740
Current President's Budget 16.302 18.551 15.645 - 15.645
Total Adjustments 0.564 -0.019 2.905 - 2.905

» Congressional General Reductions -0.013 -0.019
» Congressional Directed Reductions - -
» Congressional Rescissions - -
» Congressional Adds - -
» Congressional Directed Transfers - -
* Reprogrammings 1.187 -
* SBIR/STTR Transfer -0.610 -
» Adjustments to Budget Years - - 2.905 - 2.905
Change Summary Explanation
FY 2020 increase of $2.905 million includes the following budget adjustments:
$0.323 million decrease to Project ERS5: Indirect Fire and Fuze Technology.
$3.228 million increase to Project ER6: Direct Fire Technology.
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED r
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ER2 /| Close Combat Technology

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base oCco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
ER2: Close Combat Technology - 4.408 3.143 2.056 - 2.056 0.000 0.000 0.000 0.000| Continuing| Continuing

Quantity of RDT&E Articles

A. Mission Description and Budget Item Justification

FY 2020 funds will resource improvements to XM111 Offensive Hand Grenade.

This Project includes development efforts to upgrade Close Combat technologies, energetics, and munitions, such as counter explosives, grenades, demolitions,
shoulder launched munitions, pyrotechnic simulators, countermeasure flares, non-lethal ammunition/systems, networked munitions and mines, that have been fielded
or have received approval for full rate production. This Project will identify, characterize, study, analyze, test and develop technologies to resolve close combat munition
reliability, safety, environmental, storage, standardization, obsolescence and manufacturing/producibility issues.

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

Title: MK3A2 Replacement, XM111 Offensive Hand Grenade 2.617 1.157 2.056 - 2.056
Description: The current MK3A2 Offensive Hand Grenade can expose the Warfighter to toxic levels of asbestos

and is restricted for use in Continental United States and Outside Continental United State (CONUS/OCONUS).

The warfighter cannot safely employ this grenade. Alternate munitions do not satisfy user requirements for

incapacitating the enemy. This effort incorporates modern materials and insensitive explosives to provide a

safer, producible offensive grenade and its associated training device, XM112.

FY 2019 Plans:

Complete Type Classification/Full Material Release (TC/FMR) documentation.

FY 2020 Base Plans:

Build and test prototypes for qualification of alternate explosive fill.

FY 2019 to FY 2020 Increase/Decrease Statement:

FY 2020 funds are needed to build and test prototypes for the qualification of an alternate fill (based on

obsolescence risk against current fill).

Title: Countermeasure Flare Decoy Formulations 1.570 - - - -
Description: Improve the producibility of countermeasure (CM) decoy formulations in order to increase the

production safety and functional reliability to protect aircraft against multiple threat systems.
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base (0070 Total

Title: AN-M8A1 Obscuration Grenade 0.161 1.266 - - -
Description: This effort supports the Design/Type Classification/Production Prove Out of an improved obscurant

grenade that provides the warfighter with screening performance approaching that of the legacy AN-M8 smoke

grenade, using a different smoke formulation than the legacy's grenade's Hexachloroethane (HC). The use

of HC has been restricted inside and outside the Continental United States (CONUS/OCONUS) due to its

toxic effects. The legacy AN-M8 grenade is limited to use in contingency operations only. The M83 training

smoke grenade is currently used in lieu of the AN-M8 in both training and tactical operations, but does not

give screening performance comparable to the legacy AN-M8. Soldiers must use two or three M8 grenades to

produce obscuration effects comparable to a single AN-M8 grenade.

FY 2019 Plans:

Complete Inhalation and Ecological Toxicity Assessments of new Hexachloroethane Titanium Oxide (HX) smoke

formulation. Review and revalidate User requirements. Complete Phase-l Technical Data Package (TDP)

scrub. Conduct performance tests and final adjustments to smoke formulation. Initiate starter cup development

and conduct fuze assessment. Coordinate with Pine Bluff Arsenal (PBA) to ensure PBA programs for required

production facility upgrades in synchronization with Project Manager Close Combat Systems (PM CCS) program

objectives to establish an AN-M8A1 production capability that currently does not exist.

FY 2019 to FY 2020 Increase/Decrease Statement:

No funding allotted for this effort.

Title: M82 Simulant Smoke Practice Grenade - 0.619 - - -
Description: The M82 encountered performance issues during the last production as a result of the less than

optimal design for the base. Developing a new base design that minimizes any leak paths and facilitates the

metal clip contact surface with the launcher will greatly improve the producibility and reliability of the grenade.

This effort consists of the development and prove out of the base design.

FY 2019 Plans:

Develop base design, procure mold and parts for testing.

FY 2019 to FY 2020 Increase/Decrease Statement:

Effort complete.

Title: Family of Scatterable Mines (FASCAM) 0.060 - - - -
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED "
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base 0oCoO Total

Description: This effort supports the development of a new Deep Terrain Shaping Obstacle (DTSO). The
current Deep Terrain Shaping Obstacle in the U.S. inventory has a life expectancy of 36 years (losing capability
in 2025). The methods used to make this determination are unknown. Testing effort is to determine the actual
life expectancy and effectiveness of the current Deep Terrain Shaping Obstacle system in order to decide when
a replacement capability needs to be fielded. In parallel, evaluation the technical data package and determining
the cost of producing additional units of the current Deep Terrain Shaping Obstacle.

Title: FY 2019 SBIR / STTR Transfer - 0.101 - - -

FY 2019 Plans:
FY 2019 SBIR / STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 SBIR / STTR Transfer

Accomplishments/Planned Programs Subtotals 4.408 3.143 2.056 - 2.056
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line Item FY 2018 FY 2019 Base oco Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
« E33010: GRENADE, - - 0.000 2.310 2.310 5.700 13.570 12.120 13.834 0.000 47.534
Hand, Offensive, XM111
Remarks

D. Acquisition Strategy

The strategy for the MK3A2 Offensive Hand Grenade is to develop, test and qualify a new design, XM111, that eliminates the toxic hazards and provides the required
performance for the user in FY 2019. Follow-on procurement efforts will be competitive pending market research.

The strategy for the AN-M8A1 is to qualify an alternative fill due to obsolescence and manufacturability driven changes required to provide smoke for use by Soldiers to
meet existing validated requirements. Once the smoke fill is qualified, the plan is to investigate the cost and impact to upgrade the Pine Bluff Arsenal grenade loading
facilities

The M82 program is updating the design of specific parts to make it more producible and will be proving out the design for use in future production efforts.

E. Performance Metrics
N/A

PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
M82 Simulant Smoke
Practice Grenade TBD PM CCS : Picatinny ) ) 0.028| Mar 2019 ) ) } 0.000 0.028 )
Improved Propellant Arsenal,NJ
Retainer
MK3A2 Replacement, D
XM111, Offensive Hand 1D | PMCCS : Picatinny - - 0.507 | Sep 2019 - - - 0.000 0.507 -
Arseanl, NJ
Grenade
Subtotal - - 0.535 - - - 0.000 0.535 N/A
. e FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) EY 2018 EY 2019 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Claymore Force-on-Force
TADSS Trainer - Design, ARDEC : Picatinny - -
Develop and Deliver a MIPR Arsenal, NJ 1.267 - - - - - | Continuing| Continuing| -
Production Prototype
MK3A2 Replacement, Battelle Memorial
XM111, Offensive Hand C/FFP | Institute : Columbus, 0.548 - - 0.450| Feb 2020 - 0.450 | Continuing| Continuing -
Grenade OH
M82 Simulant Smoke DoD Ordnance
Practice Grenade Technology
Improved Propellant MIPR | consortium (DOTC)- ) ) 0.100| Jun 2019 ) ) ) 0.000 0.100 )
Retainer TBD : Various
FY 2019 SBIR/STTR TBD |TBD:TBD - - 0.101 - . - | 0000 0.101 -
Transfer
Subtotal 1.815 - 0.201 0.450 - 0.450 | Continuing| Continuing N/A
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED =
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs
. - FY 2020 FY 2020 FY 2020

Support ($ in Millions) FY 2018 FY 2019 Base oco Total

Contract Target

Method Performing Prior Award Award Award Award Cost To Total Value of

Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
MK3A2 Replacement, R
XM111, Offensive Hand MIPR ﬁrRsSEeEI; .Nljlcatlnny 1.227 1.668 | May 2018 0.485| Feb 2019 1.162| Jan 2020 - 1.162 | Continuing| Continuing -
Grenade ’
Countermeasure Flare mipr |ARDEC: Picatinny 0.269|  1.098| Jun 2018 ; ; ; - | continuing Continuing ;
Decoy Formulations Arsenal, NJ
AN-M8A1 Enhanced ARDEC : Picatinny - -
Obscuration Grenade MIPR Arsenal, NJ 0.125 0.020| Apr 2018 0.521| Mar 2019 - - - | Continuing| Continuing| -
AN-M8A1 Enhanced ECBC : Edgewood, - -
Obscuration Grenade MIPR MD - 0.141| Jun 2018 0.745| Mar 2019 - - - | Continuing| Continuing| -
AN-M8A1 Enhanced Pine Bluff : Pine Bluff - -
Obscuration Grenade MIPR Arsenal 0.067 - - - - - | Continuing| Continuing -
MK3A2 Replacement, Defense Information
XM111, Offensive Hand MIPR | Technical Center : 0.008 - - - - - | Continuing| Continuing| -
Grenade Fort Belvoir, VA
M82 Simulant Smoke
Practice Grenade mipr | ECBC : Edgewood, : : 0.095| Feb 2019 : : - | Continuing| Continuing :
Improved Propellant MD
Retainer
M82 Simulant Smoke
Practice Grenade Pine Bluff Arsenal : - -
Improved Propellant MIPR PBA, AR - - 0.099 | Dec 2019 - - - | Continuing| Continuing| -
Retainer
FASCAM Study - Mine
Design and Producibility C/CPFF | Savit : Rockaway, NJ 0.401 - - - - - | Continuing| Continuing -
Review
FASCAM Study - Gator o
Landmine System MIPR ARDEC : Picatinny 0.440 - - - - - | Continuing| Continuing| -
L . Arsenal, NJ

Reliability Review
FASCAM Study - GATOR ARDEC : Picatinny - .
Drop Test MIPR Arsenal, NJ 0.160 - - - - - | Continuing| Continuing| -
MK3A2 Replacement,
XM111, Offensive Hand MIPR | Nova Tech : NJ 0.104 - - - - - | Continuing| Continuing| -
Grenade
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED =
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Yuma Proving
FASCAM Study -YPG | \pr | Ground (YPG) : 0.383|  0.060|Aug 2018 : . : - | Continuing| Gontinuing :
Gator Component Testing
Yuma, AZ
FASCAM Study - ARDEC ARDEC : Picatinny - -
Gator Component Testing MIPR Arsenal, NJ 0.290 . ) ) . - | Continuing) Continuing .
FASCAM Study - ARDEC ARDEC : Picatinny ) ) ) ) ) - - )
Gator Component Testing MIPR Arsenal, NJ 0.227 Continuing| Continuing
MK3A2 Replacement, Various - Various
XM111, Offensive Hand MIPR Iocationé - 0.031| May 2018 0.028| Apr 2019 0.030 | Mar 2020 - 0.030 0.000 0.089 -
Grenade
MK3A2 Replacement,
XM111, Offensive Hand MIPR | Batelle : Ohio - 0.118| Aug 2018 - - - - 0.000 0.118 -
Grenade
M82 Simulant Smoke
Practice Grenade ARDEC : Picatinny - -
Improved Propellant MIPR Arsenal. NJ - - 0.297| Jan 2019 - - - | Continuing| Continuing| -
Retainer
Subtotal 3.701 3.136 2.270 1.192 - 1.192 | Continuing| Continuing N/A
. . _— FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 EY 2019 Base 0COo Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Army Test and
MK3A2 Replacement, Evaluation
XM111, Offensive Hand MIPR | Command : 0.626 - - - - - | Continuing| Continuing| -
Grenade Aberdeen Proving
Grounds, MD
MK3A2 Replacement, Redstone Tech Test
XM111, Offensive Hand MIPR | Center : Redstone - 0.037| Apr 2018 - 0.414| Jul 2020 - 0.414 | Continuing| Continuing -
Grenade Test Center
Countermeasure Flare Naval Air Warfare - -
Decoy Formulations MIPR Center Aircraft 0.150 0.472 - - - - | Continuing| Continuing| -
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED ”
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Division : Patuxent
River, MD
MK3A2 Replacement, .
XM111, Offensive Hand mipr |ATC : Aberdeen 0.147 0.204| Apr 2018 - - - - | Continuing| Continuing -
Proving Grounds, NJ
Grenade
MK3A2 Replacement, Duawav Provin
XM111, Offensive Hand MIPR gway Froving 0.024 - - - - - | Continuing| Continuing -
Grounds : UT
Grenade
MK3A2 Replacement, Yuma Provin
XM111, Offensive Hand MIPR . 9 0.116 0.452| Jul 2018 0.137| Mar 2019 - - - | Continuing| Continuing| -
Ground : Yuma, AZ
Grenade
MK3A2 Replacement, .
XM111 Offensive Hand MipR | Public Health 0.040 - - - - - | Continuing| Continuing -
Command : MD
Grenade
MK3A2 Replacement, Maneuver Center
XM111, Offensive Hand MIPR | of Excellence : Ft. - 0.107 | Aug 2018 - - - - 0.000 0.107 -
Grenade Benning, GA
Subtotal 1.103 1.272 0.137 0.414 - 0.414 | Continuing| Continuing N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 6.619 4.408 3.143 2.056 - 2.056 | Continuing| Continuing N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ER2 / Close Combat Technology

FY 2018

FY 2019 FY 2020 FY 2021

FY 2022 FY 2023 FY 2024

Event Name

MK3IAZ Replacement, XM111 Offensive Hand Grenade Effort

Froduce Test Guantity

Froduction Qualification Testing

Testing (Insensitive Munitions (1M}, E3)

Limited User Assessment (LUA)

Type Classification (TC) Documentation

Type Classification MK3AZ

DoD Ordnance Technology Consortium (DOTC) contract awd

Frototype build for qualification testing

Qualification testing

Full Materiel Release (FMR)

Countermeasure Flare Decoy Formulations

Developmental Testing & Analysis

1] 2] 3] al1]2]3]a

1] 2] 3] al1]a2]s]al1]2]53]a

FMR
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ER2 / Close Combat Technology

Event Name FY 2018

FY 2019 FY 2020 FY 2021

FY 2022 FY 2023 FY 2024

Hardware Contract Award

Economic Change Proposal (ECF) Tech Data Package

Countermeasure Flare Flight Testing

AN-M2A1 Obscuration Grenade

Hexachloroethane Titanium Oxide (HX) Toxicity Study

AM-MEA1 Ecological Study

Fhase 1 Technical Data Package (TDF) Scrub

Fuze Assessment

Trade Analysis & Requirements. Validation

Starter Cup Development

Grenade Producibility Study

Facilitization Contract Prep

Technical Data Package (TDF) Scrub (phase Il)

1] 2] 3] al1]2]3]a

1] 2] 3] al1]a2]s]al1]2]53]a
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ER2 / Close Combat Technology

Event Name

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

Award Grenade Facility Equipment Contract

Grenade Qualification Tests

Type Classification Standard AM-M8A1

Full Materiel Release

ME2 Simulant Smoke Grenade Propellant Retainer Effort

Fropellant Retainer Development

Frototype Mold and Parts

Family of Scatterable Mines (FASCAM) Study

Mine Design and Producibility Review

Gator Landmine System Dynamic Reliability Review

Gator Laboratory Reliability Testing

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

A

A
A

FMR
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology
Product Improvement Programs
Schedule Details
Start End
Events Quarter Year Quarter Year

MK3A2 Replacement, XM111 Offensive Hand Grenade Effort 1 2017 4 2020
Produce Test Quantity 4 2017 4 2018
Production Qualification Testing 2 2018 4 2018
Testing (Insensitive Munitions (IM), E3) 3 2018 1 2019
Limited User Assessment (LUA) 4 2018 1 2019
Type Classification (TC) Documentation 2 2018 3 2019
Type Classification MK3A2 4 2019 4 2019
DoD Ordnance Technology Consortium (DOTC) contract award 2 2020 2 2020
Prototype build for qualification testing 2 2020 3 2020
Qualification testing 4 2020 1 2021
Full Materiel Release (FMR) 3 2022 3 2022
Countermeasure Flare Decoy Formulations 1 2017 4 2020
Developmental Testing & Analysis 1 2017 2 2018
Hardware Contract Award 2 2018 2 2018
Economic Change Proposal (ECP) Tech Data Package 4 2018 4 2018
Countermeasure Flare Flight Testing 2 2018 2 2018
AN-M8A1 Obscuration Grenade 1 2017 4 2020
Hexachloroethane Titanium Oxide (HX) Toxicity Study 1 2017 1 2019
AN-M8A1 Ecological Study 4 2018 1 2019
Phase 1 Technical Data Package (TDP) Scrub 1 2019 1 2019
Fuze Assessment 2 2019 3 2019
Trade Analysis & Requirements. Validation 2 2019 4 2019
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ER2 /| Close Combat Technology

Product Improvement Programs
Start End
Events Quarter Year Quarter Year

Starter Cup Development 2 2018 3 2019
Grenade Producibility Study 2 2019 1 2020
Facilitization Contract Prep 3 2020 3 2021
Technical Data Package (TDP) Scrub (phase Il) 2 2021 3 2021
Award Grenade Facility Equipment Contract 4 2021 4 2021
Grenade Qualification Tests 2 2023 3 2023
Type Classification Standard AN-M8A1 2 2024 2 2024
Full Materiel Release 2 2024 2 2024
M82 Simulant Smoke Grenade Propellant Retainer Effort 1 2017 4 2020
Propellant Retainer Development 1 2019 2 2019
Prototype Mold and Parts 2 2019 1 2020
Family of Scatterable Mines (FASCAM) Study 3 2017 3 2018
Mine Design and Producibility Review 4 2017 3 2018
Gator Landmine System Dynamic Reliability Review 1 2018 2 2018
Gator Laboratory Reliability Testing 3 2017 1 2018

Note

MK3A2 Replacement, XM111 Offensive Hand Grenade Effort: schedule, with the exception of Full Material Release (FMR), depicts efforts funded via RDT&E Program
Element 0607131, Project ER2 line. Efforts, beginning in FY21, are funded with Procurement of Ammunition, Army funding (Standard Study Number E33010) Grenade
Hand, Offensive XM111 and are not depicted on this schedule.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERS5 I Indirect Fire and Fuze Technology
Product Improvement Programs
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

ERS5: Indirect Fire and Fuze - 3.540 2.817 5.064 - 5.064 4.468 2.241 2.308 0.000| Continuing| Continuing
Technology
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

The Indirect Fire and Fuze Technology Project includes product improvement development efforts to upgrade indirect fire weapon systems and munitions that have
already been fielded and/or are in production. Indirect Fire Weapons and Munitions Product Improvement Projects include improved target engagement, increased
reliability, availability, maintainability, and safety, standardization and interoperability with weapons and munitions of Allied Nations, defense exportability features,
reduction of failure mechanisms, and supply chain risk through introduction of new and alternative technology and materiel solutions, improvement of manufacturing
methods and their associated production and life cycle support processes, new capabilities in response to the evolving and emerging threats and countermeasures, and
reduction/elimination of potential environmental and health risks associated with these products.

This Project supports the identification, study, analysis, and development of fuzing technologies and safe arm devices in production and in the field. This Project will
implement technologies into fuzing systems to preclude obsolescence, maximize standardization, enhance performance, and improve the safety and exportability of
existing munitions. The Project addresses two major areas: (1) analysis and (2) block upgrades. Analysis efforts will identify second sources for fuzing systems that
may reduce costs by providing competition, and maintain production when sources or parts are no longer available. It will also allow for the performance enhancement
of current ammunition items by conducting studies of major fuze components to detect and identify latent defects. The second major area is block upgrades, which

will identify and perform studies on improvements to fuzes, increase commonality of fuze components and requirements. Block upgrades will enable the introduction
of the latest technologies into fuzing, keep the fuzing design current to avoid obsolescence issues, and add capabilities. FY 2020 funds will support the engineering
tests and evaluations on the prototype replacement electronic transceiver prototypes for indirect fire and direct fire proximity fuzes, will conduct engineering tests on
optimized impact switches for use in mortar and medium caliber fuzes that will improve producibility, will conduct engineering tests of the medium caliber fuze safety
design modifications, will support the analysis of the prototype low cost electronic safe and arm devices, will support the analysis on the hand grenade fuzes to reduce
the number of critical defects that will improve producibility and increase safety, and will conduct evaluations on the next generation microcontroller to replace a one-time
programmable component due to part obsolescence for mortar proximity fuzes.

This Project also supports the incorporation of the new Hexachloroethane Titanium Oxide (HX) smoke fill formulation while utilizing the existing illumination shell body
configuration to support mortar smoke training for US Army Europe (USAREUR). The HX smoke fill formulation is less toxic and less incendiary than the current Mortar
Red Phosphorus (RP) or White Phosphorous (WP) Smoke rounds and will reduce risk of unintended collateral damage or environmentally hazardous waste. USAREUR
has yearly requirements for procurement of smoke mortar cartridges across all calibers to be used for training, but is prohibited from training with the current WP or

RP smoke munitions in Europe due to environmental restrictions. FY 2020 funds support qualification of HX smoke fill formulation into the 81mm smoke family of
ammunitions. Engineering efforts will identify the formulation percentage of constituents and identify the production processes required to promote effective smoke
production that is less toxic and ultimately provides effective smoke screening and burn time performance.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

Product Improvement Programs

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions

Project (Number/Name)
ERS5 I Indirect Fire and Fuze Technology

B. Accomplishments/Planned Programs ($ in Millions)

Mortar Conventional Ammunition.

This Project also supports artillery and mortar conventional ammunition enhancements to lethality, effectiveness, survivability, accuracy and general product
improvements. FY 2020 funding will support reliability improvements and increased range within current fielded Artillery and

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCco

FY 2020
Total

Title: Fuze Technology Improvements (FTI)

Description: This project implements new, mature, technologies into fuzing systems to preclude obsolescence,
maximize standardization, enhance performance, and improve the safety and exportability of existing munitions.
The Fuze Technology Improvements (FTI) project addresses two major areas: (1) analysis and (2) block
upgrades. Analysis efforts will identify second sources for fuzing systems that may reduce costs by providing
competition, and maintain production when sources or parts are no longer available. It will also allow for the
performance enhancement of current ammunition items by conducting studies of major fuze components to
detect and identify latent defects. The second major area is block upgrades, which will identify and perform
studies on improvements to fuzes, increase commonality of fuze components and requirements. Block
upgrades will enable the introduction of the latest technologies into fuzing, keep the fuzing design current to
avoid obsolescence issues, and add capabilities.

FY 2019 Plans:

Block Upgrades: Conduct modeling and simulation on medium caliber Safe and Arm (S&A) design modifications,
evaluate medium caliber prototype modifications against performance requirements, conduct studies on hand
grenade fuze to reduce the number of critical defects that will improve producibility and increase safety, conduct
studies on artillery fuze electronic safe and arm designs for low cost Safe and Arm performance enhancements.

Analysis / Risk Mitigation: Conduct engineering tests to prove-out electronic transceiver replacement prototypes
for indirect fire and direct fire proximity fuzes, evaluate optimized impact switch prototypes, conduct studies on
mortar fuze design architecture with the latest fuze safety guidelines to preclude component obsolescence.

FY 2020 Base Plans:

Block Upgrades: Will conduct engineering tests of the medium caliber fuze safety design modifications, will
conduct analysis of the prototype low cost electronic safe and arm devices, will conduct on analysis on the hand
grenade fuzes to reduce the number of critical defects that will improve producibility and increase safety, and will
conduct studies on power sources for increased producibility and higher throughput.

Analysis / Risk Mitigation: Will support the engineering tests and evaluations on the prototype replacement
electronic transceiver prototypes for indirect fire and direct fire proximity fuzes, will conduct engineering tests on
the optimized impact switches for use in mortar and medium caliber fuzes, and will conduct evaluations on the

1.787

2.727

2.196

2.196
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

Product Improvement Programs

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions

Project (Number/Name)

ERS5 I Indirect Fire and Fuze Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCco

FY 2020
Total

next generation microcontroller to replace a one time programmable component due to part obsolescence for
mortar proximity fuzes.

FY 2019 to FY 2020 Increase/Decrease Statement:
Decrease in funding from FY 2019 to FY 2020 due to past FTI tasks that have been executed and successfully
transitioned into production efforts.

Title: Mortar Smoke Development

Description: The initial phase of this project will focus on validating smoke canister and mortar cartridge designs
for the 120mm caliber culminating in a technology demonstration. Qualification, and safety testing will follow to
work towards a full Type Classification. The second and third phase of this project will identify similar solutions
for the 81mm and 60mm caliber respectively.

FY 2020 Base Plans:

Phase 1 - 120mm qualification and safety testing will follow to work towards a full Type Classification. Phase

2 - 81mm caliber design qualification: Activities will focus on engineering efforts to identify the formulation
percentage of constants that provides effective smoke screening and burn time performance. Analysis of results
for smoke performance will be conducted to identify the production processes required to provide consistent
results during both mixing and pressing operations. Engineering efforts will focus on development of a smoke
canister design that will promote effective smoke production and screening while being adapted to existing
mortar cartridge carrier designs.

FY 2019 to FY 2020 Increase/Decrease Statement:
The FY 2020 effort is tied to 81mm Mortar caliber design qualification with Hexachloroethane Titanium Oxide
(HX) Smoke and coincides with the continuation of the 2018 and 2019 efforts.

1.322

1.668

1.668

Title: 81mm M821A3E1 HE IM Mortar Program

Description: Activities include the maturation of the lethality through modeling and simulation as well as testing
to ensure the 81mm will meet all user requirements. Activities also include ballistic testing to ensure safe and
effective firing of the 81mm Mortar. This will also include modeling to ensure the contour of the round will
ensures stable interior and exterior ballistics. Activities will also focus on maturation of the manufacturability

of the round to ensure unit cost is as low as possible, this will be executed through loading studies and other
Design of Experiments (DOE).

0.431

Title: Conventional Ammunition Range and Reliability Improvements

1.200

1.200

UNCLASSIFIED
Page 17 of 41

PE 0607131A: Weapons and Munitions Product Improvemen...
Army

R-1 Line #207




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ERS5 I Indirect Fire and Fuze Technology
Product Improvement Programs

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base 0oCoO Total

Description: This project explores possibilities of increasing range, enhancing reliability, and increasing
performance of Artillery and Mortar ammunition through multiple avenues. Conventional Ammunition Range and
Reliability Improvements project will conduct analysis efforts to identify improvement areas to key parameters
through modeling and simulation.

FY 2020 Base Plans:

Studies and analysis (Key Parameter Development and Management (KPDM) and Model Based Systems
Engineering (MBSE)) will be conducted. The outcomes of these activities will identify areas of possible
improvement.

FY 2019 to FY 2020 Increase/Decrease Statement:
Increase in FY 2020 required for enhancement studies and analysis on Mortar and Artillery ammunition. Studies
and analysis conducted will aim to increase performance through modeling and simulation.

Title: FY 2019 SBIR / STTR Transfer - 0.090 - - -

FY 2019 Plans:
FY 2019 SBIR / STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 SBIR / STTR Transfer

Accomplishments/Planned Programs Subtotals 3.540 2.817 5.064 - 5.064

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy

Fuze Technology Improvements (FTI) will improve current production munitions by exploiting existing fuzing technologies and inserting them into current fielded and/
or production fuzes, providing safer, more producible, and more lethal fuzing solutions. FTI develops second source suppliers and resolves component obsolescence
issues to mitigate risk and prevent production interruptions in order to continue to provide safer, more reliable munitions for the Warfighter with significant risk reduction
to production fuzes also benefiting the U.S. Taxpayer. The effort is a continuation of studies, analysis, evaluations, and development of fuzing technologies and safe
and arm devices in production and in the field. This program will implement these technologies into fuzing systems to preclude component obsolescence, maximize
standardization, enhance performance, and improve the safety and exportability of existing munitions. The Fuze Technology Integration Program utilizes both the DoD
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERS5 I Indirect Fire and Fuze Technology

E. Performance Metrics
N/A

Ordnance Technology Consortium (DOTC) Other Transaction Agreement (OTA) to produce prototypes of the fuze technologies and devices, and Federal Acquisition
Regulation (FAR) based contracts to implement proven efforts into production fuzes.

The Hexachloroethane Titanium Oxide (HX) smoke mortar cartridge project will use existing production process and technologies at Government Owned Government
Operated (GOGO) facilities that currently produce 60mm/81mm/120mm smoke and illumination munitions. Crane Army Ammunition Activity (CAAA) Pyro will be
responsible for mixing and pressing HX smoke compositions for all testing and development, and CAAA fabrication shop will produce smoke canisters. Pine Bluff
Arsenal (PBA) will conduct body load and Load Assemble and Pack (LAP) of all cartridge test samples for qualification and validation testing. All other components will
use standard parts currently in inventory or can be purchased through existing component contracts.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERS5 I Indirect Fire and Fuze Technology
Product Improvement Programs
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Office of the Project
Program Management Manager (PM)
Support Various | Combat Ammunition - - - 0.005| Oct 2019 - 0.005 0.000 0.005 -
PP Systems (CAS) :
Picatinny Arsenal, NJ
Subtotal - - - 0.005 - 0.005 0.000 0.005 N/A
Remarks
Program Management support includes travel and documentation support.
. e FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) EY 2018 EY 2019 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
AMTEC
40mm Fuze Improvements | SS/FFP | Corporation : - 0.234 | Feb 2018 - - - - 0.000 0.234 0.100
Janesville, WI
DoD Ordnance
Fuze Technology mIPR | Teéchnology | 03s2| 0946|Oct2017|  1.662| Oct2018 |  1.000| Oct 2019 - 1000/  0.000|  3.960 -
Development Consortium (DOTC) :
Various
Government Owned
Mortar Smoke Government
Development MIPR Operated (GOGO) - 0.357 | Oct 2018 - 0.800 | Feb 2020 - 0.800 0.000 1.157 -
Facilities : Various
DoD Ordnance
81mm M821A3E1 HE IM Technology ) ) ) ) ) )
Mortar Prototyping MIPR Consortium (DOTC) : 1.040 0.000 1.040
Various
Conventional Ammunition ?gg}ggﬁ)rg;nce
:?ange and Lethality MIPR Consortium (DOTC) : - - - 0.840| Oct 2019 - 0.840 0.000 0.840 -
mprovements .
Various
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERS5 I Indirect Fire and Fuze Technology
Product Improvement Programs
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FY 2019 SBIR/STTR TBD |TBD:TBD - - 0.090 - - - 0.000|  0.090 -
Transfer
Subtotal 1.392 1.537 1.752 2.640 - 2.640 0.000 7.321 N/A
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Armament Research,
Fuze Technology Development and
Integration Engineering MIPR | Engineering Center 1.609 0.608| Oct 2017 1.065| Oct 2018 1.096 | Oct 2019 - 1.096 0.000 4.378 -
Support (ARDEC) : Picatinny
Arsenal, NJ
Armament Research,
Mortar Smoke Development and
Development MIPR | Engineering Center - 0.553 | Aug 2018 - 0.275| Oct 2019 - 0.275 0.000 0.828 -
P (ARDEC) : Picatinny
Arsenal, NJ
Edgewood
Mortar Smoke Chemical Biological
MIPR | Center (ECBC) : - 0.212| Aug 2018 - 0.170| Oct 2019 - 0.170 0.000 0.382 -
Development
Army Research
LAboratory, MD
Armament Research,
. . Development and
“8”521?“3'51 Engineering MIPR | Engineering Center 0.491 - - - - - 0.000|  0.491 -
pp (ARDEC) : Picatinny
Arsenal, NJ
M821A3E1 Engineering Army Research Lab ) ) ) ) ) )
Support MIPR (ARL) : Adelphi, MD 0.024| Jul 2018 0.000 0.024
Conventional Ammunition Armament Research,
Range and Lethality MIPR | Development and - - - 0.355| Oct 2019 - 0.355 0.000 0.355 -
Improvements Engineering Center
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ERS5 I Indirect Fire and Fuze Technology
Product Improvement Programs
. e FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
(ARDEC) : Picatinny
Arsenal, NJ
Subtotal 2.100 1.397 1.065 1.896 - 1.896 0.000 6.458 N/A
. : e FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) EY 2018 EY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Army Test and
Evaluation
FTI Ballistic Testing MIPR | Command (ATEC): 0.100 - - 0.100 | Mar 2020 - 0.100 0.000 0.200 -
Yuma Proving
Ground, AZ
Army Test and
Mortar Smoke Evaluation
MIPR | Command (ATEC) : - 0.199| Aug 2018 - 0.423| Feb 2020 - 0.423 0.000 0.622 -
Develeopment h
Yuma Proving
Ground, AZ
Army Research Lab :
MB21A3E1 Full Arena MIPR | Aberdeen Proving - 0.407 | May 2018 - - - - 0.000|  0.407 -
Testing and Analysis
Ground, MD
Army Test and
Evaluation
MB21ASET HE IMMortar | \yor | Command (ATEC) : 0.369 - - - - - 0.000|  0.369 -
Testing )
Yuma Proving
Ground, AZ
Subtotal 0.469 0.606 - 0.523 - 0.523 0.000 1.598 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 3.961 3.540 | 2.817 | 5.064 - 5.064 0.000 15.382 N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERS5 / Indirect Fire and Fuze Technology

Event Name

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

Fuze Technology Improvement

M7 34A1 Electronics Upgrade

Replacement of Obsolete Prox Electronic Component for Dir

MEMS G-Switch Producibility lmprovements

40mm Fuze Safety Improvements

Electronic Safe and Arm Indirect Fire Enhancements

Hand Grenade Fuze Improvements

Mortar Fuze Microcontroller Replacement

Fower Source Improvements

M7T83 Mortar Training Fuze Froject Improvement

Airburst Fuze Technologies for Medium and Large Caliber M

Alternate Suppliers for Critical Fuzing Components

Mortars Smoke Development

1] 2]3] a

1] 2]3] a

1] 2]3] a

1] 2]3] a

1] 2]3] a
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

204017

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERS5 / Indirect Fire and Fuze Technology

Event Name

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

120MM Smoke Design Pahse

120MM Smoke Ballistic Test 1 11, &1

120MM Smoke Design Review

120MM Smoke Component Fabrication f Qualification Test

81MM Smoke Design Phase

81MM Smoke Ballistic Test | &I

S1MM Smoke Design Review

S1MM Component Fabrication / Qualification Test

GOMM Smoke Design Phase

G0OMM Smoke Ballistic Test | &I

GOMM Smoke Design Review

GOMM Component Fabrication / Qualification Test

Conventional Ammunition Range and Lethality Improvement

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERS5 / Indirect Fire and Fuze Technology

Event Name

FY 2018

FY 2019 FY 2020 FY 2021

FY 2022

FY 2023

FY 2024

Conventional Ammunition Improvements

1] 2] 3] al1]2]3]a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ERS5 I Indirect Fire and Fuze Technology
Product Improvement Programs

Schedule Details

Start End

Events Quarter Year Quarter Year
Fuze Technology Improvement 1 2016 4 2023
M734A1 Electronics Upgrade 1 2016 1 2019
Replacement of Obsolete Prox Electronic Component for Direct/Indirect Fire Fuzes 1 2017 4 2021
MEMS G-Switch Producibility Improvements 1 2018 2 2018
40mm Fuze Safety Improvements 1 2018 4 2021
Electronic Safe and Arm Indirect Fire Enhancements 1 2019 4 2021
Hand Grenade Fuze Improvements 1 2019 4 2022
Mortar Fuze Microcontroller Replacement 1 2019 4 2022
Power Source Improvements 1 2020 4 2022
M783 Mortar Training Fuze Project Improvement 1 2021 4 2023
Airburst Fuze Technologies for Medium and Large Caliber Munitions 1 2021 4 2023
Alternate Suppliers for Critical Fuzing Components 1 2022 4 2023
Mortars Smoke Development 1 2020 4 2023
120MM Smoke Design Pahse 3 2018 4 2018
120MM Smoke Ballistic Test |, I, & Il 1 2019 4 2019
120MM Smoke Design Review 4 2019 4 2019
120MM Smoke Component Fabrication / Qualification Test 1 2020 3 2020
81MM Smoke Design Phase 1 2020 3 2020
81MM Smoke Ballistic Test | & Il 3 2020 1 2021
81MM Smoke Design Review 1 2021 1 2021
81MM Component Fabrication / Qualification Test 1 2021 1 2022
60MM Smoke Design Phase 1 2022 3 2022
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERS5 I Indirect Fire and Fuze Technology

Start End
Events Quarter Year Quarter Year
60MM Smoke Ballistic Test | & Il 3 2022 1 2023
60MM Smoke Design Review 1 2023 1 2023
60MM Component Fabrication / Qualification Test 1 2023 4 2023
Conventional Ammunition Range and Lethality Improvements 1 2020 4 2023
Conventional Ammunition Improvements 1 2020 4 2023
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017
Product Improvement Programs

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions

Project (Number/Name)
ERG I Direct Fire Technology

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base oCco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
ERG6: Direct Fire Technology - 8.354 12.591 8.525 - 8.525 5.729 6.592 6.413 2.989| Continuing| Continuing

Quantity of RDT&E Articles - - - - - - -

A. Mission Description and Budget Item Justification

developed. Potential improvements to 105mm and 120mm ammunition will be examined.

B. Accomplishments/Planned Programs ($ in Millions)

The Direct Fire Technology funding will be used to support direct fire ammunition from small caliber ammunition, 40mm grenade, medium caliber cannon ammunition
and large caliber ammunition enhancements to lethality, effectiveness, survivability, accuracy and general product improvements. FY 2020 funds are used for a
more lethal and safer design for 40mm grenades that will be built and tested. Warhead improvement and primer improvement for 30mm ammunition are also under
development. A number of improvements for training ammunition, environmentally friendly primers, and lightweight small caliber ammunition will continue to be

FY 2018

FY 2019

FY 2020
Base

FY 2020
oco

FY 2020
Total

Title: Lightweight Ammunition

Description: Develop, demonstrate, and qualify a Lightweight Small Caliber Ammunition (LSCA) 7.62mm,
5.56mm, .50 caliber and other caliber capability that will provide an ammunition weight savings of ten to fifty
percent to the M2, M240, M4A1, and M249 gunner, assistant gunner, and ammo bearer.

FY 2019 Plans:

Phase Il contractor will continue to develop 7.62mm preliminary lightweight cartridge design. The government
will conduct Pre-Validation Testing (PVT) and a Limited User Evaluation (LUE) prior to down-selecting to a single
contractor for Phase Ill award. Initial designs for .50 caliber lightweight cartridges will also be investigated.

FY 2020 Base Plans:

The Government will down-select to a single contractor and 7.62mm concept before entering into Phase

Ill. Phase Ill contractor will continue to optimize their 7.62mm lightweight cartridge design ahead of
Validation Testing (VT) and Limited User Evaluation (LUE). Multiple contracts will be awarded to develop a
Lightweight .50 caliber design ahead of down-selecting to a single design.

FY 2019 to FY 2020 Increase/Decrease Statement:
Continued development of 7.62mm and .50 caliber lightweight ammunition.

0.250

3.700

3.700

Title: Lead Free Primer

Description: Automate and integrate environment friendly lead free primary explosives within the small caliber
family of ammunition. Addresses health concerns of lead intake during firing by removing lead styphnate from

2.000

1.705

1.700

1.700
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

small caliber primers. Automated pilot line combined with new mix reduces human exposure, improves quality,

improves safety and reduces environmental waste in manufacturing process.

FY 2019 Plans:

FY 2019 funding will provide the ability to conduct primer qualification testing on 5.56mm primer and complete

the build for the 7.62mm primer qualification. The program will continue to work through the transition of the

automated primer manufacturing process to Lake City Army Ammunition Plant (LCAAP), as well as refinement

and optimization of the automated process.

FY 2020 Base Plans:

FY 2020 funding will provide the ability to complete 5.56mm green primer Production Qualification Testing

(PQT), complete the build and test in support of Pre-Production Qualification Testing (PPQT) for 7.62mm green

primer ammunition, and begin the build for .50 Caliber PPQT.

FY 2019 to FY 2020 Increase/Decrease Statement:

Increase in funding to support 5.56mm PQT and 7.62mm PPQT.

Title: Support Sniper Ammunition Integration Into Army Standard Sniper Weapons - 0.500 0.100 - 0.100
Description: Modify existing sniper ammunition to support integration into new Army standard sniper weapons.

Maintain compatibility with legacy sniper weapons while improving operational availability.

FY 2019 Plans:

FY 2019 work will develop and evaluate sniper ammunition improvements.

FY 2020 Base Plans:

FY 2020 work will continue to test and evaluate sniper ammunition improvements.

FY 2019 to FY 2020 Increase/Decrease Statement:

Decreased funding due decreased testing requirements in FY 2020.

Title: Support Improvements in Direct Fire Propulsion Systems - 0.500 0.100 - 0.100
Description: Improve Direct Fire Propulsion Systems to increase user survivability.

FY 2019 Plans:

FY 2019 work will explore additional sources of supply in the National Technology and Industrial Base (NTIB)

and pursue improvements to address temperature sensitivities of energetics and primer ballistics. Efforts will
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

also be made to continue to explore technology improvements to reduce muzzle flash and increase precision by

reducing dispersion of the M80A1, M118LR, and other sniper compatible ammunition.

FY 2020 Base Plans:

FY 2020 work will continue to pursue improvements to address temperature sensitivities of energetics and

primer ballistics. Efforts will also be made to continue to explore technology improvements to reduce muzzle

flash and increase precision by reducing dispersion of the M80A1, M118LR, and other sniper compatible

ammunition.

FY 2019 to FY 2020 Increase/Decrease Statement:

Decreased funding due to a decrease in studies on direct fire systems.

Title: Improved M789 Lethality, Warhead Fragmentation Improvement 1.307 2.520 0.250 - 0.250
Description: Improve 30mm M789 warhead lethality by performing trade studies and implementing advanced

warhead and fuze technologies to promote more efficient fragmentation.

FY 2019 Plans:

FY 2019 work will continue to support the down-select to a single decision and preparing for manufacturability

and qualification build. Funding will also support the initial build to be used to for qualification testing.

FY 2020 Base Plans:

FY 2020 work will continue to support all necessary updates to the technical data package (TDP) for M789

ammunition.

FY 2019 to FY 2020 Increase/Decrease Statement:

Decrease due to testing completion in FY 2019.

Title: M433 Warhead Improvement 1.594 1.000 - - -
Description: 40mm: Improve lethality (fragmentation) of the M433 grenade.

FY 2019 Plans:

FY 2019 work will complete engineering change proposals (ECP) and technical data package (TDP) actions. FY

2019 work will complete qualification testing.

FY 2019 to FY 2020 Increase/Decrease Statement:
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

Decrease due to completion of enhancement effort with FY 2019 funding.

Title: 20mm C-RAM Ammo Improvement 0.580 0.500 0.150 - 0.150
Description: As per Joint Urgent Operational Needs Statement (JUONS) CC-0562 for enhanced lethality, M940

20mm ammunition requires research and development efforts to increase the lethality effects of the Land-based

Phalanx Weapon System (LPWS) against larger rocket threats. This effort will increase the current capability

of the M940 by incorporating design features to provide improvement to probability of Kill. This effort will also

evaluate the effects the new ammunition has on the weapon system barrel wear.

FY 2019 Plans:

FY 2019 funding will continue to support the design and development of an optimized M940 concept to achieve

enhanced lethality and an improved probability of kill.

FY 2020 Base Plans:

FY 2020 funding will continue to support the design and development of an optimized M940 concept and

conduct studies and testing to improve barrel wear.

FY 2019 to FY 2020 Increase/Decrease Statement:

Decrease due to reduced efforts required for M940 improvements.

Title: 30mm Ammunition Improvement 0.900 - - - -
Description: Increase anti-personnel lethality and lethality within Military Operations in an Urban Terrain

(MOUT) structures compared to current Army medium caliber solutions.

Title: Tank Ammunition Improvements 1.450 0.500 0.250 - 0.250
Description: Develop and test potential improvements to 105mm and 120mm gun system ammunition.

FY 2019 Plans:

FY 2019 work will continue to support various efforts for 105mm and 120mm tank ammunition, including tracer

improvements, combustible cartridge case design and fabrication improvements, and cartridge testing for the

M68 cannon.

FY 2020 Base Plans:

FY 2020 work will continue to support various efforts for 105mm and 120mm tank ammunition, including tracer

improvements, combustible cartridge case design and fabrication improvements, and cartridge testing for the
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

Product Improvement Programs

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions

Project (Number/Name)
ERG I Direct Fire Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCco

FY 2020
Total

M68 cannon. Additionally, initial feasibility studies and developmental efforts will explore a 105mm Advanced
Multipurpose (AMP) cartridge.

FY 2019 to FY 2020 Increase/Decrease Statement:
Decrease due to reduced technology development.

Title: 40mm M576 Improvement Study

Description: 40mm M576 product improvement will provide the warfighter with the ability to quickly defeat
closed-in personnel targets

FY 2019 Plans:
FY 2019 funding will be used to baseline the current performance and examine improved candidate designs.

FY 2020 Base Plans:
FY 2020 funding will continue exploration of improved candidate designs.

0.200

0.200

0.200

Title: Single Crystal Tungsten Evaluation

Description: Testing will be conducted to determine the effectiveness of single crystal tungsten penetrators
against armored targets.

FY 2019 Plans:
FY 2019 work will continue to include testing to determine the effectiveness of single crystal tungsten
penetrators against armored targets.

FY 2019 to FY 2020 Increase/Decrease Statement:
Decrease due to completion of testing.

0.523

0.250

Title: M550 Fuze Improvement
Description: Replace 40mm M550 single stage fuze with a dual spinlock fuze to improve safety and
performance reliability.

FY 2019 Plans:
FY 2019 funding will be used to acquire and study M550 fuzes and materials in order to support the new fuze
build and FY 2020 testing events.

FY 2020 Base Plans:

1.250

0.500

0.500
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\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

FY 2020 funding will be used to complete and build the quantity required to support qualification testing planned

for FY 2021.

FY 2019 to FY 2020 Increase/Decrease Statement:

Increase in funding for quantity to support qualification testing.

Title: Caliber .50 Improvement - 0.500 0.500 - 0.500
Description: Explore options for improvement to current legacy .50 caliber ammunition in response to the .50

caliber Munitions Capabilities Development Document (CDD).

FY 2019 Plans:

FY 2019 funding will support the exploration of improvements to various .50 caliber munitions to include the

M903 and M962 rounds.

FY 2020 Base Plans:

FY 2020 funding will support Design Verification Test (DVT) 1 and DVT 2 of enhanced M903, M962, and

other .50 caliber rounds as per required in the .50 Caliber Munitions CDD.

Title: Operation Inherent Resolve for ISIL - JUONS CC-0562 M940 Ammunition - 2.548 - - -
Description: FY 2019 Overseas Contingency Operations request includes $2.548 Million for a Joint Urgent

Operational Needs Statement for M940 ammunition.

FY 2019 Plans:

Continue improvements to M940 ammunition, perform design modifications, and build and test new ammunition.

FY 2019 to FY 2020 Increase/Decrease Statement:

Decrease due to satisfying JUONS by FY 2019.

Title: 40mm Airburst Training - - 0.100 - 0.100
Description: Conduct studies and explore options to satisfy 40mm airburst training requirements.

FY 2020 Base Plans:

Conduct study and explore options that will satisfy 40mm airburst training requirements.

FY 2019 to FY 2020 Increase/Decrease Statement:
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Appropriation/Budget Activity
204017

Product Improvement Programs

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions

Project (Number/Name)
ERG I Direct Fire Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCco

FY 2020
Total

Increase due to new study on 40mm airburst training round.

Title: 7.62mm Dispersion Improvement

Description: Explore options for dispersion improvement to 7.62mm ammunition, specifically the XM1158 and
M80AA1, to provide increased lethality to the warfighter.

FY 2020 Base Plans:
FY 2020 funding will begin exploration into 7.62mm dispersion improvement methods to provide increased
lethality to the warfighter.

FY 2019 to FY 2020 Increase/Decrease Statement:
Increase due to studies on improving small caliber dispersion.

0.300

0.300

Title: Handgun Ammunition Enhancements

Description: Modify existing handgun ammunition to increase battlefield effectiveness beyond current
capabilities.

FY 2020 Base Plans:

FY 2020 activities will include testing and evaluating new handgun ammunition improvements.

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2020 increase due to the initial testing and evaluation of handgun ammunition improvements.

0.150

0.150

Title: Grenade Rifle Entry Munition (GREM) Improvements

Description: Explore improvements to the Grenade Rifle Entry Munition (GREM) in order to increase
performance and reliability and reduce costs.

FY 2020 Base Plans:
Conduct studies and perform preliminary tests to increase the performance and reliability of the Grenade Rifle
Entry Munition (GREM) system.

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2020 will begin exploring options for Grenade Rifle Entry Munition improvements.

0.525

0.525

Title: FY 2019 SBIR / STTR Transfer
FY 2019 Plans:

0.368
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Appropriation/Budget Activity
204017

Product Improvement Programs

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions

Project (Number/Name)
ERG I Direct Fire Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCco

FY 2020
Total

FY 2019 SBIR / STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 SBIR / STTR Transfer

Accomplishments/Planned Programs Subtotals

8.354

12.591

8.525

8.525

C. Other Program Funding Summary ($ in Millions)

FY 2020

FY 2020 FY 2020

FY 2018 FY 2019
2.870 -

Line Item
« EL8: LIGHTWEIGHT CARTRIDGE
CASE FOR SMALL CALIBER

Remarks

Base
0.000

D. Acquisition Strategy

E. Performance Metrics
N/A

ocCo Total FY 2021

FY 2022

FY 2023

Cost To

FY 2024 Complete Total Cost

- 0.000 -

The acquisition strategy is that all contracts will be full and open competition firm fixed price.

0.000

2.870
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Program Manager
Maneuver Ammunition . Picatinny Arsenal :
Systems (PM MAS) - Various NJ 0.109 - - - - - 0.000 0.109 -
Labor & Travel
Polymer
M433 Warhead CIFFP Technologles. 0.171 } ) } ) ) 0.000 0.171 )
Improvement - Contract 1 Incorporated :
Newark, DE
M433 Warhead Amtec Corporation :
Improvement - Contract 2 cibiQ Huntsville, AL 0.134 ) ) ) ) ) 0.000 0.134 )
M433 Warhead Amtec Corporation :
Improvement - Contract 3 CIFFP Huntsville, AL 2275 . . . ) . 0.000 2275 .
M789 Enhanced Lethality - | - ppp | General Dynamics : - | 0208|Oct2017 |  0.850| Dec 2018 . . -| oo000| 1058 :
Contract 1 Marion, VA
. CLogic Defense :
M789 Enhanced Lethality - | 1gp | ponte Vedra Beach, | 0700/Mar2018|  0.500| Jan2019 |  0.800| Oct 2019 : 0.800| 0000  2.000 :
Contract 2 .
Florida
Lightweight Ammunition - . - - -
C/FFP |TBD:TBD - - - 2.000| Jan 2020 - 2.000 | Continuing| Continuing| Continuing
Contract 1
Lightweight Ammunition - . _— — -
TBD TBD : TBD - - - 1.500| Jan 2020 - 1.500 | Continuing| Continuing| Continuing
Contract 2
Innovative Materials
Green Primer - Contract 1 C/FFP | & Processes (IMP), 0.971 - 0.135| Feb 2019 - - - 0.000 1.106 -
LLC : Rapid City, SD
Alion Science
Green Primer - Contract 2 | C/FFp | 3nd Technology 0.038 . . . . -| oo000| 0038 :
Corporation :
McLean, VA
Green Primer - Contract 3 C/FFP Orbital - ATK - 0.750 - 0.361| Jan 2019 1.500 | Nov 2019 - 1.500 0.000 2.611 -
Independence, MO
Frankilin Engineering
Green Primer - Contract 4 C/FFP | Group : Nashville, 0.170 - - 0.500| Oct 2019 - 0.500 0.000 0.670 -
TN
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED =
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
. - FY 202 FY 202 FY 202
Product Development ($ in Millions) FY 2018 FY 2019 Ba:eo OC%O Totgl 0
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
General Dynamics
M940 Enhancement - CIFFP Ordqance and _ 0.231 ) ) ) ) } 0.000 0.231 )
Contract 1 Tactical Systems :
Marion, VA
M940 Enhancement - C/FFP MATSYS : Sterling, 0.168 ) ) ) ) ) 0.000 0.168 )
Contract 2 VA
JUONS CC-0562 M940 | ¢/erp 1D : TRD - - 2.548| Jan 2019 - - - 0.000|  2.548 -
Ammunition - Contract 1
M865 Cartridge Case Polymer Processing
Development - Contract 1 CICPFF | |nstitute - Newark, NJ . 0.358| Oct 2017 . . ) . 0.000 0.358 .
Single Crystal Tungsten Savit Corporation : ) ) ) ) ) )
Penetrators - Contract 1 C/CPFF Rockaway, NJ 0.042 0.000 0.042
MSS0 Fuze Development - | ppy | 1gp : TBD - - 0.214| Jan 2019 - - - 0000 0214 -
Contract 1
FY 2019 SBIR/ STTR TBD TBD : TBD - - 0.368 - - - 0.000 0.368 -
Transfer
Subtotal 5.017 1.308 4.976 6.300 - 6.300 | Continuing| Continuing N/A
. T FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Armament Research
Development and mipr |ARDEC: Picatinny 5063|  5.500| Oct 2017 5.350 | Nov 2018 1.575 | Nov 2019 - 1.575 | Continuing| Continuing| Continuing
Engineering Center Arsenal, NJ
(ARDEC)
Subtotal 5.063 5.500 5.350 1.575 - 1.575 | Continuing| Continuing N/A
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED v
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607131A | Weapons and Munitions ERG I Direct Fire Technology
Product Improvement Programs
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Army Research Lab
Army Research Lab (ARL) MIPR | (ARL) : Aberdeen, 0.215 0.230| Dec 2017 0.400| Jan 2019 0.200| Jan 2020 - 0.200 | Continuing| Continuing| Continuing
MD
Aberdeen Test Center Aberdeen Test
MIPR | Center (ATC) : 0.036 1.316| Jun 2018 1.865 0.450| Jan 2020 - 0.450 | Continuing| Continuing| Continuing
(ATC)
Aberdeen, MD
Redstone Arsenal :
Redstone Arsenal MIPR | Redstone Arsenal, 3.256 - - - - - 0.000 3.256 -
AL
Subtotal 3.507 1.546 2.265 0.650 - 0.650 | Continuing| Continuing N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 13.587 8.354 12.591 8.525 - 8.525 | Continuing| Continuing N/A
Remarks
PE 0607131A: Weapons and Munitions Product Improvemen... UNCLASSIFIED ”
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERG6 / Direct Fire Technology

FY 2018

Event Name

FY 2019 FY 2020 FY 2021

FY 2022 FY 2023 FY 2024

F0mm Ammunition Improvement

Testing of Various NATO Caliber Rounds

M433 Warhead Improvement

Improved M789 Lethality, Warhead Fragmentation Improvemen|

Lightweight Ammunition

Lead Free Primer

20mm C-RAM Ammo Improvement

Support Sniper Ammunition Integration Into Army Standard Snig

Support improvements in Direct Fire Propulsion Systems

Tank Ammunition Improvements

40mm M57 6 Improvement Study

Medium Caliber Single Crystal Tungsten Evaluation

JUOMNS CC-0562 M940 Ammunition

1] 2] 3] ala1]2]3]a

1] 2] 3] alala2]s]al1]2]3]a

provemeant

Endard SniperWespons

s
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

Product Improvement Programs

R-1 Program Element (Number/Name) Project (Number/Name)
PE 0607131A | Weapons and Munitions ERG6 / Direct Fire Technology

Event Name

FY 2018

FY 2019 FY 2020 FY 2021 FY 2022 FY 2023

FY 2024

50 Caliber Improvements

M550 Fuze Escapement

40mm Airburst Training

T.62mm Dispersion Improvement

Handgun Ammunition Enhancements

Grenade Rifle Entry Munition (GREM) Improvements

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] al1]2]3]a

oA e __
I Impm
jeneann Ernensemens _

Grenade Rifle Entry Munifion (GRENM) Improvemeantg
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
204017 PE 0607131A | Weapons and Munitions
Product Improvement Programs

Project (Number/Name)
ERG I Direct Fire Technology

Schedule Details

Start End

Events Quarter Year Quarter Year
30mm Ammunition Improvement 1 2018 4 2018
Testing of Various NATO Caliber Rounds 1 2016 4 2020
M433 Warhead Improvement 1 2015 4 2020
Improved M789 Lethality, Warhead Fragmentation Improvement 1 2015 4 2020
Lightweight Ammunition 1 2015 4 2023
Lead Free Primer 1 2015 4 2024
20mm C-RAM Ammo Improvement 1 2017 4 2020
Support Sniper Ammunition Integration Into Army Standard Sniper Weapons 1 2017 4 2020
Support improvements in Direct Fire Propulsion Systems 1 2017 4 2021
Tank Ammunition Improvements 1 2018 4 2022
40mm M576 Improvement Study 1 2018 4 2022
Medium Caliber Single Crystal Tungsten Evaluation 1 2018 4 2019
JUONS CC-0562 M940 Ammunition 1 2019 4 2019
.50 Caliber Improvements 1 2019 4 2020
M550 Fuze Escapement 1 2019 4 2020
40mm Airburst Training 1 2020 4 2022
7.62mm Dispersion Improvement 1 2020 4 2023
Handgun Ammunition Enhancements 1 2020 4 2021
Grenade Rifle Entry Munition (GREM) Improvements 1 2020 4 2021
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0607133A | TRACTOR SMOKE

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 12.143 12.357 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 24.500

ET2: Tractor Stove - 12.143 12.357 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 24.500

A. Mission Description and Budget Iltem Justification

The details of this program are reported in accordance with Title 10, United States Code, Section 119(a)(1).

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 4.513 12.357 6.876 - 6.876
Current President's Budget 12.143 12.357 0.000 - 0.000
Total Adjustments 7.630 0.000 -6.876 - -6.876

» Congressional General Reductions - -
 Congressional Directed Reductions - -
» Congressional Rescissions - -
 Congressional Adds 7.630 -
» Congressional Directed Transfers - -
* Reprogrammings - -
* SBIR/STTR Transfer - -
* Adjustments to Budget Years - - -6.876 - -6.876
Change Summary Explanation
The details of this program are reported in accordance with Title 10, United States Code, Section 119(a)(1).
PE 0607133A: TRACTOR SMOKE UNCLASSIFIED =
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0607134A I Long Range Precision Fires (LRPF)

Fires (LRPF)

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 80.690 159.278 164.182 - 164.182 122.852 145.819 183.939| 231.887| Continuing| Continuing

ES1: Long Range Precision - 80.690 159.278 164.182 - 164.182 122.852 145.819 183.939 231.887| Continuing| Continuing

Program MDAP/MAIS Code: 494

A. Mission Description and Budget Item Justification

FY20 base dollars in the amount of $164.182 million supports the continuation of PrSM development and qualification. In 3QFY17, the Army awarded TMRR
agreements to Lockheed Martin and Raytheon. In FY20, contractors will continue TMRR efforts to include: conduct prototype test flights, finalize tactical designs,

build six (6) PrSM Engineering Development Test (EDT) missiles, conduct component and system level qualification testing, finalize missile interface and continue
software integration with existing launcher platforms, and begin production planning efforts. The culmination of these efforts will inform a Critical Design Review (CDR)
planned for 1QFY22. Demonstrating PrSM capabilities through a rigorous test program, will ensure the Army makes an informed down-select decision based on the
performance of the contractor's proposed design. The program will conduct critical missile survivability assessments to ensure the design that transitions to Engineering
and Manufacturing Development (EMD) will successfully meet the Army's PrSM requirements.

Precision Strike Missile (PrSM), formerly known as Long Range Precision Fires (LRPF), is the Army's next generation surface to surface missile that replaces and
improves upon Army Tactical Missile System (ATACMS) capabilities. PrSM requirements include: max range of greater than 400km, specified lethality against the
designated target set, a Launch Pod Missile Container (LPMC) that holds two missiles, survivability in a threat environment, and compatibility with the existing launcher
platforms (M270A1 Multiple Launch Rocket System (MLRS) and M142 High Mobility Artillery Rocket System (HIMARS)). PrSM will meet cluster and insensitive munition
requirements. PrSM is being designed with an open system architecture that provides the capability for future growth to counter new and emerging threats. Spiral 1 will
include the ability to attack moving maritime and ground targets, Spiral 2 will provide increased lethality, and Spiral 3 will provide extended range. The mission of the
PrSM System is to attack/neutralize/ suppress/destroy targets using missile delivered indirect precision fires. PrSM will provide Joint Force Commanders with a 24/7, all-
weather capability to attack critical and time sensitive area and point targets including threat air defense, missile launchers, command and control centers, assembly/
staging areas and high payoff targets at all depths of the multi-domain battlefield. The PrSM will counter the enemy's ability to conduct combat maneuver and air defense
operations. Milestone A; Technology Maturation and Risk Reduction (TMRR) was approved on 31 March 2017.

PE 0607134A: Long Range Precision Fires (LRPF)
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Change Summary Explanation

operational fielding in 1QFY23.

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 7: Operational PE 0607134A I Long Range Precision Fires (LRPF)
Systems Development
B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 102.014 186.475 89.182 - 89.182
Current President's Budget 80.690 159.278 164.182 - 164.182
Total Adjustments -21.324 -27.197 75.000 - 75.000
» Congressional General Reductions -0.068 -0.197
» Congressional Directed Reductions -18.000 -27.000
» Congressional Rescissions - -
» Congressional Adds - -
» Congressional Directed Transfers - -
* Reprogrammings - -
* SBIR/STTR Transfer -3.256 -
* Adjustments to Budget Years - - 75.000 - 75.000

FY18 funding reflects an adjustment of $21.324M which includes a -$4M congressional directed reduction for cybersecurity software, -$14M congressional
directed reduction for TMRR contract delay, and -$3.256M for SBIR/STTR Transfer.

FY19 funding reflects an adjustment of $33.902M which includes a -$25M congressional directed reduction for "TMRR excess growth" and -$2M congressional
directed reduction for "Restoring acquisition accountability: Program management excess growth" and -$6.902M for SBIR/STTR Transfer.

FY20 funding reflects an increase of $75.000M to maintain competition with both contractors to finalize PrSM tactical designs, build additional missiles, and
conduct EDT component and missile flight testing. The FY20 increase reduces program risk and ensures an informed down-select decision in support of urgent

PE 0607134A: Long Range Precision Fires (LRPF)
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607134A | Long Range Precision Fires |ES1/ Long Range Precision Fires (LRPF)
(LRPF)
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

ES1: Long Range Precision - 80.690 159.278 164.182 - 164.182 122.852 145.819 183.939 231.887| Continuing| Continuing
Fires (LRPF)
Quantity of RDT&E Articles - - - - - - - - - -
Note

This program supports the Cross Functional Team (CFT), LRPF.

A. Mission Description and Budget Item Justification

Precision Strike Missile (PrSM), formerly known as Long Range Precision Fires (LRPF), is the Army's next generation surface to surface missile that replaces and
improves upon Army Tactical Missile System (ATACMS) capabilities. PrSM requirements include: max range of greater than 400km, specified lethality against the
designated target set, a Launch Pod Missile Container (LPMC) that holds two missiles, survivability in a threat environment, and compatibility with the existing launcher
platforms (M270A1 Multiple Launch Rocket System (MLRS) and M142 High Mobility Artillery Rocket System (HIMARS)). PrSM will meet cluster and insensitive munition
requirements. PrSM is being designed with an open system architecture that provides the capability for future growth to counter new and emerging threats. Spiral 1 will
include the ability to attack moving maritime and ground targets, Spiral 2 will provide increased lethality, and Spiral 3 will provide extended range. The mission of the
PrSM System is to attack/neutralize/ suppress/destroy targets using missile delivered indirect precision fires. PrSM will provide Joint Force Commanders with a 24/7, all-
weather capability to attack critical and time sensitive area and point targets including threat air defense, missile launchers, command and control centers, assembly/
staging areas and high payoff targets at all depths of the multi-domain battlefield. The PrSM will counter the enemy's ability to conduct combat maneuver and air defense
operations. Milestone A; Technology Maturation and Risk Reduction (TMRR) was approved on 31 March 2017.

FY20 base dollars in the amount of $164.182 million supports the continuation of PrSM development and qualification. In 3QFY17, the Army awarded TMRR
agreements to Lockheed Martin and Raytheon. In FY20, contractors will continue TMRR efforts to include: conduct prototype test flights, finalize tactical designs,

build six (6) PrSM Engineering Development Test (EDT) missiles, conduct component and system level qualification testing, finalize missile interface and continue
software integration with existing launcher platforms, and begin production planning efforts. The culmination of these efforts will inform a Critical Design Review (CDR)
planned for 1QFY22. Demonstrating PrSM capabilities through a rigorous test program, will ensure the Army makes an informed down-select decision based on the
performance of the contractor's proposed design. The program will conduct critical missile survivability assessments to ensure the design that transitions to Engineering
and Manufacturing Development (EMD) will successfully meet the Army's PrSM requirements.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020

Title: TMRR 80.690 152.573 164.182

Description: Develop the Army's next generation missile capability that doubles firepower, meets range requirements by
exceeding 400km, provides required lethality for both point and area targets, ensures survivability, meets cluster munition policy

PE 0607134A: Long Range Precision Fires (LRPF) UNCLASSIFIED -
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

(LRPF)

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607134A | Long Range Precision Fires |ES1/ Long Range Precision Fires (LRPF)

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020

requirements, and provides an open system architecture. PrSM provides field artillery units with a deep-strike capability while
supporting Brigade, Division, Corps, Army, Theater, Joint and Coalition forces in full, limited or expeditionary operations.

FY 2019 Plans:

Continue execution of two TMRR prototyping and flight demonstration agreements. Continue risk reduction activities and allow
both contractors to mature their tactical designs which incorporate technologies required to defeat an emerging threat. Complete
a Preliminary Design Review (PDR) with each competing contractor. Complete integration and qualification of a Flight Termination
System (FTS) required to support White Sands Missile Range (WSMR) testing. Both contractors will begin build of four missiles
required for flight testing. One contractor will complete build and flight test their first missile. Contractors will conduct component
and system level Engineering Development Test (EDT) qualification activities, conduct critical missile survivability assessments,
and ensure risk mitigation activities support schedule requirements. Continue to conduct Hardware in the Loop (HWIL), Software
in the Loop (SWIL) and 6 Degrees of Freedom (6DoF) analysis of test data. Continue missile and launcher software development
activities. Continue assessment and implementation of software cybersecurity requirements. As the launcher software owner, the
Government will begin activities to support contractor unique missile software integration with the HIMARS fire control system

to include required interface with Advanced Artillery Tactical Data System (AFATDS). The Government will conduct testing to
characterize anti-jamming features required to operate in a GPS degraded environment. The Government will continue to assess
contractor's missile performance through modeling, simulation, and performance testing.

FY 2020 Plans:

Contractors will finalize their tactical designs, complete missile software development and launcher integration, complete
prototype missile builds, and finalize integration at WSMR required to conduct system level flight testing. One contractor will
conduct remaining two flight tests. Second contractor will conduct all three flight tests. Contractors will build an additional

six missiles to support flight testing in FY21. Contractors will continue to conduct Hardware in the Loop (HWIL), Software in
the Loop (SWIL), and 6 Degrees of Freedom (6DoF) analysis. Contractors will complete assessment and implementation of
software cybersecurity requirements, component level EDT qualification, and conduct critical missile survivability assessments.
Government will continue activities to support contractor unique missile software integration with the HIMARS fire control
system to include required interface with AFATDS. Government will continue to assess contractor's missile performance
through modeling, simulation, and performance testing. The Army will ensure all efforts support transition to Engineering and
Manufacturing Development (EMD) and informs a down-select decision to a single contractor in FY21.

FY 2019 to FY 2020 Increase/Decrease Statement:

$11.609M funding increase from FY19-20 is attributed to FY20 requirement to complete missile fabrication, including flight
termination hardware in support of component and system level flight testing to meet TMRR requirements. Additionally, funding
supports continued competition to reduce program risk and make an informed down-select decision in FY21.

Title: FY 2019 SBIR / STTR Transfer

6.705
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607134A | Long Range Precision Fires |ES1/ Long Range Precision Fires (LRPF)
(LRPF)

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020

FY 2019 Plans:

N/A

FY 2019 to FY 2020 Increase/Decrease Statement:
Decrease in FY 2020 due to SBIR / STTR transfer in FY2019.

Accomplishments/Planned Programs Subtotals 80.690 159.278 164.182

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy

The PrSM Acquisition Strategy supports development of the Army's next generation surface to surface missile that replaces and improves upon Army Tactical Missile
System (ATACMS) capabilities with major improvements in range, effectiveness, lethality, and rate of fire, while meeting insensitive and cluster munition policy
requirements. PrSM provides an open system architecture that facilitates future growth. PrSM provides responsive engagement of high value point and area targets by
Army and Joint Force Commanders under all weather conditions, at operational ranges defended by enemy air-defense systems. An AoA supporting the MS A decision
was completed by U.S. Army Training and Doctrine Command (TRADOC) Analysis Center-White Sands Missile Range (TRAC-WSMR), with an OSD letter of sufficiency
issued in September 2015. In 4QFY 16, the Army awarded 9 month risk reduction, trade study and initial design development agreements to two contractors. The effort
resulted in development of initial baseline designs presented during final technical reviews that resulted in a seamless transition into the TMRR phase. Subsequent

to MS A approval on 31 March 2017, the Army awarded TMRR agreements to two contractors. TMRR is ongoing and includes risk reduction activities and further
maturation of contractor design concepts. Both contractors participated in a PDR in 1QFY19 and have begun to receive hardware for assembling four (4) system level
missile prototypes culminating in flight tests to provide demonstration of their system capabilities.

In FY18, the Army directed acceleration of PrSM capability in response to immediate near-peer threats and the requirement to engage targets with a precision guided
missile out to 499km. As a result, the program was restructured to conduct the following key activities previously not planned for in TMRR: finalize tactical designs, build
additional missiles for system level Engineering Development Testing (EDT) flight tests, and establish a production capability. This approach allows the Army to reduce
program risk, make a more informed down-select decision at EMD, and accelerate an early capability. Component and system level testing will inform contractor down-
select at EMD.

The EMD phase will complete product development, qualification, production readiness assessment, and Initial Operational Test and Evaluation (IOT&E).

E. Performance Metrics
N/A
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607134A | Long Range Precision Fires |ES1/ Long Range Precision Fires (LRPF)
(LRPF)
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
ﬁg‘r’]ig‘x’é‘;tpmgram MIPR | Various : RSA 3.869|  2.651| Nov 2017 1.819| Nov 2018 1.949 | Nov 2019 - 1.949 | Continuing| Continuing| Continuing
Subtotal 3.869 2.651 1.819 1.949 - 1.949 | Continuing| Continuing N/A
Remarks
RSA - Redstone Arsenal, Alabama
. e FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0c0 Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
PrSM TMRR - 2 Vendors
(Raytheon and Lockheed C/CPIF | DOTC : Picatinny, NJ 29.652 73.501 | Nov 2017 | 130.306| Nov 2018 | 144.792| Nov 2019 - 144.792 | Continuing| Continuing| Continuing
Martin)
Development Engineering | ;o | AMCOM/AMRDEC/ 1.022 3.721| Nov 2017 9.988| Nov 2018 |  10.698| Nov 2019 - 10.698 | Continuing| Continuing| Continuing
Support S31: RSA
FY 2019 SBIR/ STTR TBD |TBD:TBD - - 6.705 - - - 0.000 6.705 -
Transfer
Subtotal 30.674 77.222 146.999 155.490 - 155.490 | Continuing| Continuing N/A
Remarks
AMCOM - Aviation and Missile Command; AMRDEC - U.S. Army Research, Development and Engineering Command; DOTC - DoD Ordnance Technology Consortium; OTA -
Other Transaction Agreements; S3I - Systems Simulation, Software and Integration; RSA - Redstone Arsenal, Alabama
. T FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Quality, Safety, Systems | g ra | various : RSA 1496|  0.333|Nov2017|  2.491|Nov2018|  2.693| Nov 2019 - 2.693 | Continuing| Continuing| Continuing
Engineering, and Analysis
Subtotal 1.496 0.333 2.491 2.693 - 2.693 | Continuing| Continuing| N/A
PE 0607134A: Long Range Precision Fires (LRPF) UNCLASSIFIED o
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UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607134A | Long Range Precision Fires |ES1/ Long Range Precision Fires (LRPF)
(LRPF)
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Remarks
RSA - Redstone Arsenal, AL
. : T FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
WSMR; RTC : - - -
Test Support MIPR WSMR NM: RSA, AL 0.283 0.484 | Nov 2017 7.969 | Nov 2018 4.050| Nov 2019 - 4.050 | Continuing| Continuing| Continuing
Subtotal 0.283 0.484 7.969 4.050 - 4.050 | Continuing| Continuing N/A
Remarks
WSMR, NM - White Sands Missile Range, New Mexico; RTC - Redstone Test Center; RSA - Redstone Arsenal, Alabama
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 36.322 80.690 159.278 164.182 - 164.182 | Continuing| Continuing N/A
Remarks
PE 0607134A: Long Range Precision Fires (LRPF) UNCLASSIFIED —
Army Page 7 of 10 R-1 Line #209




UNCLASSIFIED

Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Event Name

204017 PE 0607134A | Long Range Precision Fires |ES1 [ Long Range Precision Fires (LRPF)
(LRPF)
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

EDT Flight Tests

Milestone B

PQT Flight Tests

Technology Maturation and Risk Reduction (TMRR) Fhase

TMRR YWendor #1 Contract (DOTC OTA)

TMRR Wendor #2 Contract (DOTC OTA)

Systemn Functional Review (SFR)

Freliminary Design Review (FDR)

Frototype Flight Tests

Engineering Development Test (EDT) Component Qualification

Critical Design Review (CDR)

Engineering and Manufacturing Development (EMD) Phase

Froduction Qualication Testing (PQT) Ground / Component / Sa

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

PE 0607134A: Long Range Precision Fires (LRPF)
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Milestone C / Full Rate Production Decision

204017 PE 0607134A | Long Range Precision Fires |ES1 [ Long Range Precision Fires (LRPF)
(LRPF)
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024
Event Name
1] 2] 3] al1]a]ls]al1]l2]s3]ala]lals]ala]a]ls]a
Initial Operational Test and Evaluation (IOT&E) -

A

PE 0607134A: Long Range Precision Fires (LRPF)
Army

UNCLASSIFIED
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

(LRPF)

R-1 Program Element (Number/Name)
204017 PE 0607134A |/ Long Range Precision Fires

Project (Number/Name)
ES1/ Long Range Precision Fires (LRPF)

Schedule Details

Start End

Events Quarter Year Quarter Year
AoA 2 2015 3 2015
Materiel Solution Analysis (MSA) 1 2014 3 2017
MSA Vendor #1 Contract (DOTC OTA) 3 2016 3 2017
MSA Vendor #2 Contract (DOTC OTA) 3 2016 3 2017
Technology Maturation and Risk Reduction (TMRR) Phase 2 2017 3 2021
TMRR Vendor #1 Contract (DOTC OTA) 3 2017 3 2021
TMRR Vendor #2 Contract (DOTC OTA) 3 2017 3 2021
System Functional Review (SFR) 1 2018 1 2018
Preliminary Design Review (PDR) 1 2019 1 2019
Prototype Flight Tests 4 2019 2 2020
Engineering Development Test (EDT) Component Qualification / Ground Testing 1 2020 2 2021
EDT Flight Tests 2 2021 3 2021
Critical Design Review (CDR) 1 2022 1 2022
Milestone B 3 2021 3 2021
Engineering and Manufacturing Development (EMD) Phase 3 2021 3 2024
Production Qualication Testing (PQT) Ground / Component / Safety 4 2021 1 2023
PQT Flight Tests 2 2022 3 2023
Initial Operational Test and Evaluation (IOT&E) 1 2024 2 2024
Milestone C / Full Rate Production Decision 3 2024 3 2024

PE 0607134A: Long Range Precision Fires (LRPF) UNCLASSIFIED -
Army Page 10 of 10 R-1 Line #209
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0607135A | Apache Product Improvement Program

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base (01010 Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
Total Program Element - 55.565 24.019 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 79.584
ES2: Apache Product - 55.565 24.019 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 79.584
Improvement Program

A. Mission Description and Budget Item Justification

The funding associated with the Apache Product Improvement Program funding line, previously known as Apache Block Ill, funded the non-recurring engineering

(NRE), development, and testing work associated with the planned remanufacture and new build Apache aircraft in the AH-64E configuration (deliveries began

in Oct 2011). The AH-64E program consists of two Major Defense Acquisition Programs (MDAP), AH-64E Remanufacture and AH-64E New Build. This project
addresses reliability challenges and provides increased combat capability to the aircraft. Upgrades include: Unmanned Aircraft System (UAS)

Level lll-IV Control, Improved Situational Awareness, Upgraded Communications Suite, Improved Drive and Propulsion Systems, Improved Targeting Capability,
Increased Computer Processing Capability and Speed, Improved Navigation Systems, Improved Diagnostics and Maintainability, and Joint Air to Ground Missile (JAGM)
integration. Upgrades are integrated as incremental block modifications. The program addresses operational shortfalls identified during real-world combat missions and
meets Longbow Apache Capability Production Document (CPD) requirements for modernization.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 59.977 31.049 0.169 - 0.169
Current President's Budget 55.565 24.019 0.000 - 0.000
Total Adjustments -4.412 -7.030 -0.169 - -0.169

 Congressional General Reductions -0.047 -0.030

 Congressional Directed Reductions -2.100 -7.000

» Congressional Rescissions - -

 Congressional Adds - -

» Congressional Directed Transfers - -

* Reprogrammings - -

* SBIR/STTR Transfer -2.265 -

* Adjustments to Budget Years - - -0.169 - -0.169

Change Summary Explanation
Adjustment to FY 2020 budget year based on anticipated completion of Apache System Development and Demonstration (SDD) V6 program.

PE 0607135A: Apache Product Improvement Program
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607135A | Apache Product

Project (Number/Name)
ES2 | Apache Product Improvement

Improvement Program

Improvement Program Program
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
ES2: Apache Product - 55.565 24.019 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 79.584

Quantity of RDT&E Articles - - - - - - - -

A. Mission Description and Budget Item Justification

meets Longbow Apache Capability Production Document (CPD) requirements for modernization.

B. Accomplishments/Planned Programs ($ in Millions)

The funding associated with the Apache Product Improvement Program funding line, previously known as Apache Block Ill, funded the non-recurring engineering
(NRE), development, and testing work associated with the planned remanufacture and new build Apache aircraft in the AH-64E configuration (deliveries began

in Oct 2011). The AH-64E program consists of two Major Defense Acquisition Programs (MDAP), AH-64E Remanufacture and AH-64E New Build. This project
addresses reliability challenges and provides increased combat capability to the aircraft. Upgrades include: Unmanned Aircraft System (UAS)
Level lll-IV Control, Improved Situational Awareness, Upgraded Communications Suite, Improved Drive and Propulsion Systems, Improved Targeting Capability,
Increased Computer Processing Capability and Speed, Improved Navigation Systems, Improved Diagnostics and Maintainability, and Joint Air to Ground Missile (JAGM)
integration. Upgrades are integrated as incremental block modifications. The program addresses operational shortfalls identified during real-world combat missions and

FY 2018

FY 2019

FY 2020

Title: Product Development

Description: Funding is provided for the following efforts by Boeing.

FY 2019 Plans:
Will continue the Development, Integration & Testing work associated with the planned remanufacture and new build of Apache
aircraft in the AH-64E Capability Version 6 configuration (cognitive decision aiding, modernized dayside assembly, modernized

radio frequency interferometer, maritime targeting, and radar upgrades) and to enhance operational capabilities, and JAGM
integration.

FY 2019 to FY 2020 Increase/Decrease Statement:
Completion of Apache System Development and Demonstration (SDD) V6 program.

50.904

14.190

Title: Test and Evaluation

Description: Funding is provided for Development Testing and Evaluation and Operational Test and Evaluation.

FY 2019 Plans:
Funds are required for completion of FOT&E Il

FY 2019 to FY 2020 Increase/Decrease Statement:

2.100

7.289

UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607135A | Apache Product

Project (Number/Name)
ES2 | Apache Product Improvement

Block IlIB New Build
Remarks

D. Acquisition Strategy

operational flight-testing.

In FY14, a contract for Apache AH-64E Lot 3, initiating Full Rate Production, was awarded with options for Lot 4.

Improvement Program Program
B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020
Completion of Apache System Development and Demonstration (SDD) V6 program.
Title: Management Services 2.561 1.435 -
Description: Funding is provided for the following effort: Payroll, Travel, Support Contractors, Matrix Support.
FY 2019 Plans:
Will continue to provide funding for the following effort: Payroll, Travel, Support Contractors, Matrix Support.
FY 2019 to FY 2020 Increase/Decrease Statement:
Completion of Apache System Development and Demonstration (SDD) V6 program.
Title: FY2019 SBIR / STTR Transfer - 1.105 -
FY 2019 Plans:
SIBR / STTR Transfer break-out
FY 2019 to FY 2020 Increase/Decrease Statement:
FY2019 SBIR / STTR Transfer
Accomplishments/Planned Programs Subtotals 55.565 24.019 -
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line Item FY 2018 FY 2019 Base (0] o] 0) Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
» AAB605: AH-64 MODS 238.141 104.996 58.172 - 58.172 85.475 84.505 82.166 64.682 580.576 1,298.713
» A05111: AH-64 Apache 905.326  927.798  997.719 - 997.719  962.446  706.243  799.500 806.301 Continuing Continuing
Block IlIA Reman
» A05133: AH-64 Apache 1,023.300 511.287 0.000 - 0.000 - - - Continuing Continuing

The NRE will encompass subsystem integration and will utilize existing test aircraft, incorporate the technical insertions, and initiate appropriate qualification and

PE 0607135A: Apache Product Improvement Program
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607135A | Apache Product ES2 | Apache Product Improvement

Improvement Program Program

Training device concurrency will be maintained with each technical insertion. The Engineering/Manufacturing Design (EMD) effort is managed as Cost Reimbursable.
Production efforts will be awarded as Fixed Price Incentive (FPI) and include the Advance Procurement requirements.

In FY13, FY14, and FY15 MRL NRE encompassed US Government (USG) design of the Hydra Launcher Electronics Assembly (LEA), modification of the M261
launcher, launcher fabrication, and launcher testing.

In FY15-FY19, Apache AH-64E Version 6 System Development and Demonstration (SDD) Contract.

Multi-year production awarded March 15, 2017.
E. Performance Metrics

N/A

PE 0607135A: Apache Product Improvement Program UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204017 PE 0607135A | Apache Product ES2 | Apache Product Improvement
Improvement Program Program
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
PMO AAH Matrix
Management Services (In- Support
MIPR | AMCOM Express : 8.291 2.561 1.435 - - - 0.000 12.287 -
House, Travel, etc.)
Redstone Arsenal,
AL
Subtotal 8.291 2.561 1.435 - - - 0.000 12.287 N/A
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
The Boeing Company ss/cpiF | Boeing Contracts : 165.512|  50.904 14.190 - - - 0.000| 230.606 -
Mesa, AZ
Longbow Limited
Longbow Limited Liability Liability (LBL) ) ) ) ) ) )
(LBL) Contracts SSICPIF Contracts : Orlando, 9.000 0.000 9.000
FL
Ground Fire Acquisition PM AVIATION
N SS/CPIF | SYSTEMS Various 12.000 - - - - - 0.000 12.000 -
Development (GFAD) N )
Activities : Various
FY2019 SBIR/ISTTR TBD |N/A:N/A - - 1.105 - - - 0.000 1.105 -
Transfer
Subtotal| 186.512 50.904 15.295 - - - 0.000| 252.711 N/A
. - FY 2020 FY 2020 FY 2020
Support (§ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Program Support Activities MIPR | Various : Various 3.855 - - - - - 0.000 3.855 -
Subtotal 3.855 - - - - - 0.000 3.855 N/A
PE 0607135A: Apache Product Improvement Program UNCLASSIFIED =3
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UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

204017 PE 0607135A | Apache Product ES2 | Apache Product Improvement
Improvement Program Program
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Operational Assessments,
Test Integration Working MIPR | Various : Various 11.400 2.100 7.289 - - - 0.000 20.789 -
Group (TWIG), TEMP, etc.
Subtotal 11.400 2.100 7.289 - - - 0.000 20.789 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals| 210.058 55.565 24.019 - - - 0.000| 289.642 N/A
Remarks
PE 0607135A: Apache Product Improvement Program UNCLASSIFIED =
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Event Name

204017 PE 0607135A | Apache Product ES2 | Apache Product Improvement
Improvement Program Program
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

MRE Contracts - Boeing

Follow-Cn Test & Eval 1l

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

PE 0607135A: Apache Product Improvement Program
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607135A | Apache Product ES2 | Apache Product Improvement
Improvement Program Program

Schedule Details

Start End

Events Quarter Year Quarter Year
NRE Contracts - Boeing 1 2011 3 2018
NRE Contracts - Longbow Limited Liability 1 2011 4 2016
MRL Design 3 2013 4 2014
Force Develop Test & Evaluation (FDTE III) 4 2017 4 2017
Follow-On Test & Eval Il 3 2019 3 2019
MRL Integration and Test 2 2015 4 2015

PE 0607135A: Apache Product Improvement Program UNCLASSIFIED
Army Page 8 of 8 R-1 Line #210




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0607136A I Blackhawk Product Improvement Program

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base (01010 Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
Total Program Element - 48.241 35.196 13.039 - 13.039 11.247 5.232 0.000 0.000| Continuing| Continuing
ES3: Blackhawk Product - 48.241 35.196 13.039 - 13.039 11.247 5.232 0.000 0.000| Continuing| Continuing
Improvement Program

Note

MEDEVAC:

Independent of the UH-60V Program of Record and Acquisition Program Baseline (APB), incremental RDT&E funding to support integration of a MEDEVAC capability
on UH-60V is planned for FY19-22. In accordance with AR 40-60, Medical Materiel Acquisition Policy, the Army's Aeromedical Evacuation capability is funded by two
portfolio managers, PEOAVN and MRMC. PEOAVN is responsible for the integration of MEDEVAC Mission Equipment Package (MEP) on the UH-60V. MRMC is
responsible for recurring costs to procure kits and resource the installation of MEP kits on UH-60V MEDEVAC helicopters.

A. Mission Description and Budget Item Justification

UH-60V:

The H-60L Digital Blackhawk, now designated as UH-60V, is designed to update the existing H-60L analog architecture to a digital infrastructure enabling the upgraded
aircraft to have a similar Pilot-Vehicle Interface (PVI) to the H-60M. The program will address current capability gaps and meet operational requirements by employing
an evolutionary acquisition approach to leverage mature technologies that have been successfully integrated on other military aircraft. The program will reduce
obsolescence and increase commonality and interoperability by installing a digital cockpit, bussing and upgrading the communication/identification suite, improving
navigation guidance, and integrating Aircraft Survivability Equipment (ASE), digital moving map, and Joint Variable Message Format (JVMF) messaging. Continuing
funding will provide hardware and software development, training material development, as well as developmental and operational testing.

MEDEVAC:

Beginning in FY19, RDT&E funding will support non-recurring engineering to integrate and qualify MEDEVAC MEP into the UH-60V Black Hawk helicopter. This
MEDEVAC MEP integration effort is independent of the UH-60V Program of Record and Acquisition Program Baseline (APB). The Surgeon General (TSG) has a
requirement for a MEDEVAC capability provided by Black Hawk helicopters that were not initially produced for MEDEVAC, but are designated to support the MEDEVAC
mission. In accordance with AR 40-60 Medical Materiel Acquisition Policy, the PEOAVN is responsible for the costs associated with medical MEP integration on Black
Hawk helicopters that were not initially produced for MEDEVAC, but require medical MEP modifications/upgrades to support the MEDEVAC mission. MEDEVAC MEP
integration on the UH-60V will address obsolescence and reduce the logistics footprint by increasing equipment commonality across the MEDEVAC fleet and will reduce
the number of Black Hawk MEDEVAC configurations. Additionally, UH-60V MEDEVAC capabilities will increase when comparing MEDEVAC MEP integration on legacy
Black Hawk helicopters. Capability improvements will include simultaneous Rescue Hoist and extended range capability, enabled MEDEVAC Mission Sensor (MMS)
use in Arctic conditions, UH-60V Multi-Function Display (MFD) integrated MMS video, and Multi-Function Controller Unit (MFCU) integration of MMS functions.

UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date

: March 2019

Appropriation/Budget Activity

Systems Development

2040: Research, Development, Test & Evaluation, Army | BA 7: Operational

R-1 Program Element (Number/Name)
PE 0607136A I Blackhawk Product Improvement Program

Change Summary Explanation
FY 2019 Funding added for MEDEVAC MEP RDT&E.

Development Centers).

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 34.416 35.240 13.039 - 13.039
Current President's Budget 48.241 35.196 13.039 - 13.039
Total Adjustments 13.825 -0.044 0.000 - 0.000

» Congressional General Reductions -0.028 -0.044
» Congressional Directed Reductions - -
» Congressional Rescissions - -
» Congressional Adds - -
» Congressional Directed Transfers - -
* Reprogrammings 15.200 -
* SBIR/STTR Transfer -1.347 -

The $1.334M cut (FY19) is for SBIR / STTR (Small Business Innovation Research/Small Business Tech Transfer) and FFRDC (Federally Funded Research and

PE 0607136A: Blackhawk Product Improvement Program
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
204017

R-1 Program Element (Number/Name)
PE 0607136A / Blackhawk Product

Project (Number/Name)
ES3 I Blackhawk Product Improvement

Improvement Program Program
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

ES3: Blackhawk Product 48.241 35.196 13.039 - 13.039 11.247 5.232 0.000 0.000| Continuing| Continuing
Improvement Program
Quantity of RDT&E Articles - - - - - - - - - -
Note
MEDEVAC:

Independent of the UH-60V Program of Record and Acquisition Program Baseline (APB), incremental RDT&E funding to support integration of a MEDEVAC capability
on UH-60V is planned for FY19-22. In accordance with AR 40-60, Medical Materiel Acquisition Policy, the Army's Aeromedical Evacuation capability is funded by two
portfolio managers, PEOAVN and MRMC. PEOAVN is responsible for the integration of MEDEVAC Mission Equipment Package (MEP) on the UH-60V. MRMC is
responsible for recurring costs to procure kits and resource the installation of MEP kits on UH-60V MEDEVAC helicopters.

A. Mission Description and Budget Item Justification

UH-60V:

The H-60L Digital Blackhawk, now designated as UH-60V, is designed to update the existing H-60L analog architecture to a digital infrastructure enabling the upgraded
aircraft to have a similar Pilot-Vehicle Interface (PVI) to the H-60M. The program will address current capability gaps and meet operational requirements by employing
an evolutionary acquisition approach to leverage mature technologies that have been successfully integrated on other military aircraft. The program will reduce
obsolescence and increase commonality and interoperability by installing a digital cockpit, bussing and upgrading the communication/identification suite, improving
navigation guidance, and integrating Aircraft Survivability Equipment (ASE), digital moving map, and Joint Variable Message Format (JVMF) messaging. Continuing
funding will provide hardware and software development, training material development, as well as developmental and operational testing.

MEDEVAC:

Beginning in FY19, RDT&E funding will support non-recurring engineering to integrate and qualify MEDEVAC MEP into the UH-60V Black Hawk helicopter. This
MEDEVAC MEP integration effort is independent of the UH-60V Program of Record and Acquisition Program Baseline (APB). The Surgeon General (TSG) has a
requirement for a MEDEVAC capability provided by Black Hawk helicopters that were not initially produced for MEDEVAC, but are designated to support the MEDEVAC
mission. In accordance with AR 40-60 Medical Materiel Acquisition Policy, the PEOAVN is responsible for the costs associated with medical MEP integration on Black
Hawk helicopters that were not initially produced for MEDEVAC, but require medical MEP modifications/upgrades to support the MEDEVAC mission. MEDEVAC MEP
integration on the UH-60V will address obsolescence and reduce the logistics footprint by increasing equipment commonality across the MEDEVAC fleet and will reduce
the number of Black Hawk MEDEVAC configurations. Additionally, UH-60V MEDEVAC capabilities will increase when comparing MEDEVAC MEP integration on legacy
Black Hawk helicopters. Capability improvements will include simultaneous Rescue Hoist and extended range capability, enabled MEDEVAC Mission Sensor (MMS)
use in Arctic conditions, UH-60V Multi-Function Display (MFD) integrated MMS video, and Multi-Function Controller Unit (MFCU) integration of MMS functions.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204017 PE 0607136A / Blackhawk Product ES3 I Blackhawk Product Improvement

Improvement Program Program
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base (0070 Total

Title: Product Development 36.200 8.486 1.253 - 1.253
Description: The UH-60V program provides an integrated digital map, integrated performance planning,

common functionality and commonality of training with UH-60M. Product Development includes all activities

related to Hardware and Software development, Prototype Manufacturing (3 units), Training Equipment, Data,

and Production Engineering and Planning for the UH60V program. Examples of specific activities include

drawing development, work instruction development, prototype builds, Preliminary Design Review (PDR)/Critical

Design Review (CDR), Software Engineering Directorate (SED) Simulation Integration Laboratory (SIL) design,

Software Development (aircraft and off aircraft), trainers, and training material development.

FY 2019 Plans:

Continued 60V EMD efforts including hardware development, Flight Test Software Build 2, and PIF labor in

support of 60V development.

FY 2020 Base Plans:

Continued 60V EMD efforts including hardware development and PIF labor in support of 60V development.

FY 2019 to FY 2020 Increase/Decrease Statement:

UH-60V EMD contract ends in 2020.

Title: Support 3.445 3.348 1.423 - 1.423
Description: Support Costs include Systems Engineering/Program Management (SEPM) type activities

performed at the Prototype Integration Facility (PIF). This includes Army Engineering Directorate (AED) support

for propulsion, structures, aeromechanics, mission equipment, as well as PIF program management.

FY 2019 Plans:

Continue AED support for propulsion, structures, aeromechanics, mission equipment, SED SIL Support, Air

Worthiness Release (AWR), as well as PIF program management.

FY 2020 Base Plans:

Continue AED support for propulsion, structures, aeromechanics, mission equipment, SED SIL Support, Air

Worthiness Release (AWR), and Logistics Demonstration as well as PIF program management.

FY 2019 to FY 2020 Increase/Decrease Statement:

Transitioning to production.

Title: Management Services 2.598 1.145 0.755 - 0.755
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Description: Management Services includes all activities related to Government/Contractor SEPM to include
the cost of Government and Contractor personnel supporting the UH-60V program.

FY 2019 Plans:
Continue core and contractor (SEPM) activities in support of UH-60V.

FY 2020 Base Plans:
Continue core and contractor (SEPM) activities in support of UH-60V.

FY 2019 to FY 2020 Increase/Decrease Statement:
Transitioning to production.

Title: Test & Evaluation

Description: The Utility Helicopters Project Office (UHPO) is responsible for day-to-day test management
activities to include execution of all developmental tests and support of operational tests for the UH-60V
Program. The focal point for test management is the UH-60V Test Lead Engineer who is the chair for the
UH-60V Test and Evaluation (T&E) Working-level Integrated Product Team. The UH-60 T&E team ensures
integration and coordination of test and data requirements among all agencies involved in the test and
acquisition of the UH-60V effort. T&E activities include: AFTD Baseline Flight Testing, Initial Operational Test
and Evaluation (IOTE), Cybersecurity and Interoperability tests.

FY 2019 Plans:
ATEC Initial Operational Testing and Evaluation (IOT&E).

FY 2020 Base Plans:
EMV (Electromagnetic Vulnerability) testing and evaluation.

FY 2019 to FY 2020 Increase/Decrease Statement:
IT&E testing was conducted in FY19. EMV testing is less expensive.

5.998

4.475

1.677

1.677

Title: MEDEVAC MEP Integration Product Development
Description: MEDEVAC MEP Integration Product Development.

FY 2019 Plans:

13.947

5.457

5.457
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Develop Contract with PIF Contractor to perform Hardware (HW) design and Software (SW) Design activities for

H-60V MEDEVAC MEP Integration effort.

FY 2020 Base Plans:

Continue executing contract with PIF Contractor to perform Hardware (HW) design and Software (SW) Design

activities for H-60V MEDEVAC MEP Integration effort.

FY 2019 to FY 2020 Increase/Decrease Statement:

FY19 activities include intensive systems engineering efforts immediately after contract award, as well as the

engineering to successfully conduct the Preliminary Design Review (PDR). Because the preponderance of

the engineering activities leading up to Critical Design Review (CDR) will occur in FY19, the RDT&E funding

requirement for product development is greater in FY19.

Title: MEDEVAC MEP Integration Support - 0.592 0.592 - 0.592
Description: Support the HW and SW Design Activities with Airworthiness and Technical data division support.

FY 2019 Plans:

Support the HW and SW Design Activities with Airworthiness and Technical data division support.

FY 2020 Base Plans:

Support the HW and SW Design Activities with Airworthiness and Technical data division support.

Title: MEDEVAC MEP Management Services - 1.913 1.882 - 1.882
Description: Management Services includes all activities related to Government/Contractor SEPM to include

the cost of Government and Contractor personnel supporting the H-60V MEDEVAC MEP Integration Program.

FY 2019 Plans:

Provide Management Services with Government / Contractor System Engineering Program Management

(SEPM) to include the cost of the Government and contractor personnel supporting the H-60V MEDEVAC MEP

Integration Program.

FY 2020 Base Plans:
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requirement in MN1000 through FY34 is $88.1M.

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total
Provide Management Services with Government / Contractor System Engineering Program Management
(SEPM) to include the cost of the Government and contractor personnel supporting the H-60V MEDEVAC MEP
Integration Program.
FY 2019 to FY 2020